


























Louisville Method 


In our lab, small Louisville Dryers solve big drying 





problems for customers 


Here’s where Louisville Dryer performance is proved before you 
buy. In our East Chicago pilot plant, pilot dryers duplicate on a 
emall scale the exact conditions of any drying process. From their 
operation, our drying specialists get the answers to questions like 
these: What size should it be? Which dryer type is best? What 
special design features will improve operation? What experience 
from our thousands of installations can best be applied to this 
problem? 

Advance testing in our pilot plant is just one of the steps we 
take to make sure every Louisville customer gets more than satis- 
factory results. From initial surveys by drying engineers to 
follow-up checks after installation, Louisville insures maximum 
performance from your dryers. Why not take advantage of these 
facilities? A Louisville engineer will be glad to look over your 
drying operation. There’s no obligation . .. and the savings that 
may result are all yours. 


LOUISVILLE DRYING GENERAL AMERICAN 
MACHINERY UNIT TRANSPORTATION CORPORATION 


realive Dryer Sales Offices: 13° South Fourth Street, Louisville 2, Kentucky 
General Offices: 135 South LaSalle Street, Chicago 90, Hlinois 
In Conede: Canadian Locomotive ¢ ompany, Ltd., Kingston, Ontar 
OFFICES IN ALL PRINCIPAL CITIES 
Other Crenera Imericar E-quipment Durbo-Mixers ¢ Dewaterers 


ol 


7 


WH) years o 


drying engineering 


i ¢ 


lowers ¢ Tanks e Pressure Vessels 


For dependability see General American—creative engineering, design, construction, instaiiation 
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Regulate Material Flow 
to Production Equipment 











DRAVER FEEDERS 


You can safely operate silters rindes 


drvers. elevators and other production 


machines at maximum ethorency without 
when you recu 


Feeder. You 


r of overloading 


pacity with a Draver 


save power and production time inal 


nord cxcessive wear on your equipment 


Illustrated is the \lictro-Mastet 


Draver Feeder, that leeds even stubborn 


hard-to-handle materials in a controlled 


even stream. Draver Feeders are mace 


in more than LOO sizes and models to 


feed accurately most all dry powdered 


vranular and crystalline materials. Orig 


inal const anal Coprcratiny expense ol 


Draver Feeder we low compared with 


the production losses they prevent 
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more as a Continuous Mixing System 
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endation \sh 


our chyumcet 
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B.F. Gump Co. 


1311 S. Cicero Ave., ¢ hicogo 50, ill 





3 Years Prove This Valve Right 


for this gritty caustic service 


elem laticelates 


The Installation 


On Trucleen dry cleaning machine, prod- 
uct of the American Laundry Machinery 
Co., Cincinnati, using Crane Diaphragm 
Valves as standard specification on 100° F. 
strong soap solution drain lines. 





Valve Service Ratings 
SUITABILITY: Outperforms all valves tried 
FEATURES: Sealed-to-fluid bonnet 
MAINTENANCE COST: None 


SERVICE LIFE: No replacements since 
adopted 3 years ago 


OPERATING RESULTS: Better machine 
operation—more satisfied users 


PRICE: No premium 
AVAILABILITY: Catalog item—No. 1610 


The Valve 


The diaphragm in Crane packless valves 
does one job only —sealing the bonnet. In- 
dependent disc does the seating —saves 
wear and tear on the diaphragm —permits 
closure of the valve even should 
diaphragm fail. Choose these 
valves from wide variety of body 
and trim materials —including 
linings—for corrosive, erosive, 
and ordinary services. Full in- 
formation in new booklet; ask 
your Crane Representative for 


a copy. 











THE BETTER QUALITY... BIGGER VALUE LINE . 


The Case History 


Conventional valves were previously used. Not until 
Crane Diaphragm Valves were tried was their de- 
signed-in superiority for this service fully realized. 
Working parts of the formerly used valves were con- 
stantly exposed to the effects of the gritty sediment 
solution. Seats, stem, even packing were subject to 
accelerated wear. The soapy solution would settle 
and build up in the bonnet. 


Not so with No. 1610 Crane Diaphragm Valves. Their 
bonnet and working parts are completely sealed to 
line fluid. Their pliable Neoprene disc insert absorbs 
and seats tightly on foreign matter that quickly 
damages conventional valves. 


Standard equipment on Trucleen machines now for 
more than three years, Crane Diaphragm Valves 
show this record: not one bit of trouble. . . no leaks 
-+.-no repairs...they’re absolutely right for the 
job—at a no-premium price. 


. . IN BRASS, STEEL, IRON 


for 
the <~ 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


THRIFTY 
BUYER 


Page 4 Chemical Engineering Progress October, 1954 





CHEMICAL PROCESS NEWS 


PUBLISHED BY CHEMICAL PROCESS 








NOTES ON 


PHENOL-FROM- 
CUMENE 


Cumene, a war-time antiknock 
component for aviation gasoline 
for which Kellogg originated a 
manufacturing process and built 
a number of plants, is again in 
the news. Currently the com- 
pany is building a plant, after 
having developed the mechani- 
cal design, in which cumene will 
be produced and then used as an 
intermediate for manufacturing 
phenol in the Hercules-Distillers 
phenol-from-cumene process 


In this process, cumene 1s first 
oxidized to form cumene hydro 
peroxide. The latter is then split 
in a cleavage reaction into phenol 
and acetone, the two major prod 
ucts. The reaction also produces 
a small amount of methyl styrene 


The over all process is an excel 
lent example of how certain 
refinery products can be up 
graded to industrial chemicals 
with a concomitant radical in 
crease in value. 


Por example, propylene- a re 
finery by-product available at rela 
tively low cost—makes upa third 
of the original feedstock volume 
when it is comlined with benzene 
by alkylation to form cumene. 
After oxidation and cleavage, 
phenol is obtained from the ben 
“rne part of the initial input, and 
the low-cost propyle ne third of the 
input yields a substantial amount 
of acetone. 

* ee 
Thus, at present prices, acetone 
can be regarded as an attractive 
bonus for the producer— over 
and above the phenol produced 
as the major product. Mor 
over, the small quantity of 
methyl styrene made in the 
process can either be reconverted 
to cumene and used again or it 
can be sold to consumers in the 
plastics industry. 

* ee 
In addition to these favorable eco- 
nome as pects, the process features 
low initial investment and operat 
ing €F pense High pressures and 
tem peratures are not used, and the 
consum ption of chemicals such as 
alkalis and acids is com paratively 


lou . 
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Unusually Low Investment Cost for 
Large, New Plant to Produce Ammonia 


Kellogg has just been awarded the 
contract for a large ammonia plant 
which will make this basic fertilizer 
ingredient at the unusually low invest 
ment cost of approximately 850 per 
ton of annual capacity 

The plant, scheduled for completion 
in mid-1955, will be erected near Lima, 
Ohio, for The Standard Oil Company 





For further information, technical data, 
etc., relating to chemical or petro- 
chemical processing, write 


CHEMICAL 
PROCESS 
DIVISION 


MM. W. KELLOGG 


PULLMAN 


Ohio It will produce S00 tons of 
ammonia daily 

The major reason for the reduction 
in investment lies in the fact that the 
Process employs only one anmtonia 
svuthesis section. Furthermore operat 
ing experience with Kellogg ammonia 
converters has shown that they can be 
substantially reduced in size as can 
the heat exchangers without lowering 
capacity 

From th 
costs, the new plant will have eles 


standpoint of operating 


trically-driven centrifugal COM pPressors 
with concomitant savings in cooling 
water per-ton-of-ammonia produced 

As may be seen from the flow sheet, 
the plant will charge natural gas to a 
reformer where about 70°, of the feed 
is converted into raw svuthesis gas 
1 his mixture is then fed to a secomlary 
reformer where nitrogen in the form of 
air is introduced into the stream. Heat 
of combustion supplies the energy, 
necessary to reform the remainder of 
the natural gas 

After aque neh ste iL the mixture is fed 
to a gas purification section, the first 
process in Which tsa shift reaction. This 
converts the CO in the stream to COe, 
simultaneously producing He as a re 
sult of the reaction with water in the 
form of steam. Carbon dioxide removal 
follows 

\ final clean up ¢ liminates traces of 
carbon monoxide and the svuthesis gas 
is then passed through exchan 
charged to the catalytic converter 


pat THANOL 
et AN 
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Pui wl 
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The Mest Modern Pilot Plant 
} REACTION APPARATUS 


CAPABLE OF MODIFICATION TO 
MEET YOUR INDIVIDUAL REQUIREMENTS 


REFERENCE 
PILOT PLANT 
APPARATUS 


“Chemical Industries” see issue 
of November, 1948. Joseph W. 


Opie and Wm. J. Ward, General “ 


Mills. 





Exceptional Economy 
Notalle Efficiency 


With the apparatus shown, we can also supply: 


Large Bore Stopcocks 


Large Capacity Separatory Funnels 


Large Capacity Cylinders 
Large Capacity Condensers 


and other miscellaneous equipment required for 
successful pilot plant operation. 


Send for 


BROCHURE PP-G 


ACE GLASS @ INCORPORATED 


VINELAND 2 


—— 


Chemical 


NEW JERSEY 


ee 


Engineering Progress 


LETTERS 
TO THE EDITOR 


More About Reactors—A Reader's Plea 


May I express a word of appreciation 
for the excellence of your May issue oft 
Chemical Engineering Progress. It was a 
real satisfaction to be brought up to date 
on some ot the new developments in chem 
ical engineering as applied to the nuclear 
field 

Personally, what impressed me most was 
that many of the articles were not to 
technical in nature. As a former supplier of 
equipment to both the Manhattan Project 
and to the A.EA I feel that I can ap 
preciate what you have done to keep us 
posted 

As an example, I feel that it will keep 
field of 


would develop a feeling for 


us up to date particularly in the 
reactors and 
the whole subject which is 1 so very 
important. There must be many chemical 
engineers who through changes in position 
cannot actively follow highly technical 
articles but who wish to be kept informed 
in a more or less general way. | hope that 
you can continue to publish such semi 
technical articles in the various fields of 
chemical egineering re future 

EK. C. Bowen 


Cambridge, Massachusetts 


Operation Complaint 


We would like to take exception to sev 
eral of the statements made by Messt 
Cacosa and Leibson in the article « 
titled “Operation SPP” in the July iss 
of CLELP. 

Although we do not doubt the sin 
cerity of Mess Cacosa and Leibsor 
when they say that the SPP program 
has been of benefit to them, we would 
like to point out that their case is quite 
the exception ard that they have been 
very fortunate in having drawn the a 
signment they did. In general SPP’s are 
not nearly so fortunate: not only i 
much of the work performed by SPP 
extremely boring and far beneath the 


] 


capabilities of these personnel, but also 


Continued on page 10) 
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Can Help You Solve 
Nohiae Dic. tbet-lo(-W cole) (ee! 


wicmoLeon 


32-Page Reference Describes Advanced-Type WH send, ae 
WIGS eae €co 
Trapping Methods for Process Industries of. 


Nicholson furnishes a type and model of trap for every 
industrial process, power and heat application. For complete every Pro- 
details you are invited to send for the helpful 32-page refer- cess, Heat 
ence pictured above. and Power 


NICHOLSON THERMOSTATIC BELLOWS STEAM TRAPS need. For 


pressures 


for their fast positive action, are suited for critical processing applications. nad to 
300 Ss. 


They are widely specified for continuous production and where advanced - type 


Nicholson thermostatic bellows steam traps (at right), distinguished 


quality controls are in use, due to the high even temperatures Nicholson 
units effect and their minimum maintenance time and costs. Other advantages 
above-average drainage capacity; will not freeze in operation. Specify the trap 
in the proper size to fit piping requirements: in O to 200 Ib. range use type 
A, D, AU or AHV; to 250 Ibs., use type B or C in semi-stee!l construction; 
to 300 Ibs., use type C in cast steel construction. Bellows of bronze, mone! 


or stainless. 





PISTON OR WEIGHT-OPERATED TRAPS 


Nicholson piston-operated steam traps (right) have large capacity and 
are recommended wherever water is in volume; e.g., steam purifiers. Pressures 
2 to 650 lbs. Capacities: 12,500 to 552,000 Ibs. Sizes: 1%" to 2%". 

Nicholson weight-operated traps are heavy-duty types for draining 
steam, air and gasoline from separators, process vessels, dry kilns, accumulators, 
intercoolers, etc. Pressures: 23 ranges, 0 to 1500 Ibs. Capacities: 1295 to 
11,700 Ibs. Sizes: 4%” to 2” 





THERMOSTATIC METAL EXPANSION STEAM TRAPS 


Nicholson expansion steam traps (right) require extremely low main- 
tenance. Because they are readily adjusted to pass condensate at any point 
below 212 °F, processing and refining plants have adopted these traps as low- 
cost temperature regulators on storage tanks which must be maintained at cert- 
ain temperatures. Freeze-proof. Pressures: 0 to 250 Ibs. Sizes: eight, 4" to2”. 
NICHOLSON WELDED FLOATS 
Standard with hundreds of manufacturers. Light 
and heavy-duty types 
For mechanisms or as 


RADIATOR TRAPS -- Thermostatic bellows type for vapor and vacuum 
heating systems under 25 psi. 





vessels; 2° to 


W.HNICHOLSON)4(0. tan 


el or plated 


TRAPS - VALVES - FLOATS acl 
214 OREGON ST., WILKES-BARRE, PA. 





Sales and Engineering Offices in 58 Principal Cities 
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YORKMESH 
DeMISTERS 


YORKMESH DEMISTER 
Ne 1003 | REDUCES MAINTENANCE 
ON PROPANE COMPRESSORS 


OBJECTIVE: RESULTS: 


To reduce high mainte- Checks made during a six 
nance costs on propane month study showed: 
compressors. (a) No scale on the com- 
pressor valves. 
PROBLEM: (b) Compressor valve main- 
tenance was cut in 
half (remaining main- 
tenance was not due 


4, 


YY af 
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SS. SRA ESARS Seen 





Ss 
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Liquid entrainment in the 
propane from the de- 
asphalting unit was the to entrainment) . 


cause of continuous 
compressor difficulties Pressure drop through 
the Yorkmesh Demister 


SOLUTION: was less than +" of 


water. 

A 4'-6" I.D. vertical A centrifugal sepa- 
knock-out drum fitted with rator installed down- 
a 6" thick Monel demister stream from the York- 
mounted on a standard York mesh Demister at the 
Monel grid was installed same time the Yorkmesh 
in the compressor suction Demister was installed 
drum. had collected no en- 
trained liquid. 
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Spencer Reports 


on the design, construction 
and start-up of their new 


Air Products 
Tonnage 
Oxygen-Nitrogen 
Generator 


(fj 
D 
(Company 


( Spencer Chemica 
ae 


. : mere 
Pansas Cid? Msn 





| this kind of service from inquiry to start- 
up...and on through the years of operation 

- entrust your low temperature processing 
work to Air Products. Uf your project calls for 
a tonnage or high-purity oxygen and/or nitro- 
gen generator ... large or small hydrogen 
purification plant ...a plant for separation of 
coke oven gas, refinery fluids . . . call us in 
We can provide cost data, process design, 
apparatus design and manufacture . . . whatever 
you require. Air Products, Incorporated, Dept. U, 
Box 538, Allentown, Pa. 


Send for 36-page brochure, 
‘‘Low-Temperature Processing’ 


Specialists in 
Low-Temperature Processing 


Chemical Engineering Progress 





THIS, MONEL, COLUMN 
Clnsavers Tass Questions 


? are 


‘What kind of processing 
equipment do you make?,” 
part of ovr answer would be 
to tell you about this column, 
an all-monel, one-piece unit. 


Should you ark, 


“Do you design to meet the 
customer's needs as well as 
fabricate to his specifications?, “’ 
our answer would be, “Yes, 
we do both. We designed this 
column.” 


Our equipment design staff has an exceptionally broud understanding of 
processing and the part equipment plays in its many ramifications. Our 
shop men can point to many years of experience fabricating with all 
commercially used metals. 


Pus 


Thus, we can be of service i 


heat exchanger, retort or whatever equipment you require, check with 
your technical and operating men, then fabricate; or 


? Fabricate to your design specifications. In such cases, we always re-check 


] Study your processing requirements and design the column, tower, tray, 


dimensions, parts and choice of materials. Often, we have been able to 
suggest ways both to improve the design and to economize on fabrication. 


This column comes under the first 
type of service. If either would fit 
into your equipment requirements, 
we'll be glad to discuss them with you. 


We have certain standardized specialties 
of our own design or which we licensed to 
manufacture and sell such as: sectional 
trays, sieve type trays, Socony-Vacuum 
UNIFLUX Trays, Shell TURBOGRID Tray; 
boilng caps, etc.; vapor compression stills; 
Badger Corrugated-Type Expansion Joints. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. « 60 EAST 42nd STREET, NEW YORK 17, WY. 
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LETTERS TO THE EDITOR 


(Continued from page 6) 


there is little if any attempt to fit a man 
to the type of job for which he is best 
qualified. 

While the SPP program is a step in 
the right direction, the mere fact that 
the program protects a segment of our 
manpower vital to the defense potential 
of our country cannot be taken as the 
justification of the program since such 
conservation is an absolute necessity in 
any eventuality. Instead the SPP pro 
gram must be evaluated in terms of what 
it has accomplished and is accomplish- 
ing towards effectively utilizing these 
men in their individual capacities as 
SPP’s. Evaluated in these terms, we say 
that the SPP program has accomplished 
relatively little and shows little promiss 
of improving 

The statement is often made that the 
Army can only use a limited number of 
scientific and professional men in their 
own special fields, with the rest being 
used in jobs which are as close as pos- 
sible to those which the men are specially 
trained for. This statement is true, and 
that is the crux of the matter, for there 
are extremely few cases where a man 
can be utilized in a job in which hi 
special training in science or engineet 
ing is made use of. In the vast majority 
of cases the talents of the personnel are 
wasted on jobs which are well within 
the capacity of many non-SPP’s to pet 
form just as efficiently 

It should also be pointed out that the 
blame for this situation cannot be laid 
to the Army since the Army does not 
decide who should be drafted—the Army 
can only utilize a man as best as possible 
once he is drafted. The entire blame 
must be laid to Congress for not making 
a draft law which takes into account 
the cold, hard fact that the best chance 
that the United States has for maintain 
ing peace in the world | in keeping 
ahead in science and technology 

Industry should not be misled into 
thinking that the problem of effectively 
utilizing our country upply of scien 
tific and professional manpower has been 
solved in any but a very small way by the 
SPP program 

(Signed by) 1 Corporal 

1 Private First CLass 


? 
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Engineers Can Write Better 


Have enjoyed reading your series * * * 


wish to compliment you on the results of 


your eftorts 
Neat B. LauBacu 


Hudson Engineering Corporation 


(Continued on page 14) 
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This Tolhurst Centrifugal with 
“all-speed" drive is used to de- 
termine best centrifuging speeds 
for photographic and fine chemi- 
cals. Photo courtesy of Ring- 
wood Chemical Company, 
Ringwood, Illinois. 


How to find the 


BEST CENTRIFUGAL SPEEDS FOR YOUR PRODUCTS 


Determining the most efficient centrifuging speeds 
can help you lower manufacturing costs and increase 
production. For only the right speeds will make 
the proper degree of separation in the shortest time 


Folhurst’s “‘all-speed"’ hydraulic drive helps you es 
tablish the best basket speeds for loading, extracting, 
washing and unloading. You can select any speed 
from 0 to maximum RPM, Your tests show you 
which speed performs each operation most efficiently 


Or, do you have the problem of processing many 
different materials that have dissimilar filtering and 
washing characteristics? With “all-speed” drive, you 
can process them all in the same Tolhurst Centrifugal. 


Tolluwwrat centrirucats 


DIVISION OF AMERICAN MACHINE AND METALS. INC 
EAST MOLINE, ILLINOIS 





You simply turn a handwheel to change speed. A 
tachometer indicates basket speed at all times, “All- 
speed” drive can now be furnished on any Tolhurst 
Centrifugal. Available with baskets from 12” up to 
108” in diameter. Construction can be of steel, steel 
rubber covered, stainless steel or other corrosion- 
resistant materials. For full information, write for 
illustrated catalogs. 


FREE CENTRIFUGING CALCULATOR — A new Slide rule 
for qui kly calculating centrifugal force is yours ; 
for the asking. Just mail coupon below. 


— 


<<< eee MAIL COUPON TODAY «<<32e3+3+=< Z 
TOLHURST CENTRIFUGALS DIVISION, Dept. CEP-1054 f y 
Americon Mechine ond Metels, inc 
East Moline, Hilinois 

Send new free centrifugal force calculator 
Send catalog 
Have Tolhurst representative call 





Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.”” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to tome. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insuiations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’'s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM! 
Y 


199 Bay St., Toronto 1, Ont. 


*Keg. U.S. Pat. OF 


Johns-Manville Firsr in INSULATION 





MATERIALS - 


Chemical Engineering Progress 


APPLICATION 


October, 1954 





BAKER PERKINS 
SIZE 14 JNM2 UNIVERSAL MIXER 


uniformly blends special vinyl compounds 


for Auburn Button Works, Inc., Auburn, N.Y. 


As an intermediate processor of raw materials for plastics fabricators, the Extrusion Division 
of Auburn Button Works in Auburn, New York, compounds and blends a wide variety of special 
vinyl! plastic mixtures for its many customers. Thorough mixing and intensive kneading of the 
materials is necessary to insure a uniform blend with high tensile strength, good surface 
quality, retention of heat and light stability and other characteristics important in the 
finished extrusion. To obtain these characteristics, Auburn employs a specially designed Size 
14 BAKER PERKINS JNM2 Universal Mixer with a working capacity of 50 gallons and a 
total capacity of 75 gallons. This machine is equipped with a trough shell of #304 stainless 
steel and is jacketed for 80 Ibs. steam pressure. It has cast sigma blades with dispersion 


faces, cored for steam, and is driven by a 20 h.p., 900 rpm. motor. 


BAKER PERKINS Universal Mixers are adaptable to virtually every mixing and kneading 
operation from very light to heavy duty, handling mixtures ranging in consistency from dry 
powders to stiff plastic masses. For complete information about Universal Mixers and other 
B-P equipment for the chemical processing industries, consult a BAKER PERKINS sales 


engineer or write us today. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION 
SAGINAW, MICHIGAN 
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FINEST SWIVEL FITTING =| {168s 10 THe eorror 
ON THE MARKET TODAY 


(Continued from page 


Have read with mucl 
series * * * a real contributior 
provement of writing tech 
Lot is | LAW 
West Virginia Pulp and Paper Co 


Development 


Haroip 
Director, Industr 


Refined Products Corps 


NOTED AND Blissey 


Nothing Ventured . . . 


New pursuits always involve 
risk New ventures are full of uncer 
tainty, but the American process has al- 
ways been to face boldly the risk and 
uncertainty and to direct a course 
through freedom to prosperity. Remem- 
ber, you cannot steal second base and 
keep your foot on first base. Free men, 


yg ppo ake thei n se 
Thrust bearings for given Opportunity, n uk eir OW : 
curity, for as long as they are free the 


thrust loads - 
| game is worth the candle and they can 


ucceed 
Here, then, in science and research is 


out-performs on every job —_ insurance for all of us, insurance not 


only good for now—it is good for all 

yet costs no more time, because the free and fertile mind, 

through research and development, 

Throughout the world, you'll find EMSCO Ball | creates more ¢ mployment, more security, 

Bearing Swivel Fittings on vital installations and higher standards than any known 
where safety, free-turning and low resistance to process 

flow are essential. This is the only kind of insurance that 


Compare EMSCO ball race design — thrust will sustain us as free people and per- 
bearings for thrust loads. Compare the method petuate the processes of liberty in the 
of sealing against leakage —an isolated packing great competitive 
chamber in which is retained the type of pack- among nations 
ing most suited to the job. Fitting breaks like a 

union for easy inspection or replacement of 


packing. 


race for survival 


Howard E. Fritz 
B. F. Goodrich Company 


: , - | The Engineer and 
You profit directly from these features — the | Human Understanding 


Qnsied Sulinn ter result of years of engineering know-how built 
high temperatures or into every EMSCO fitting. If you're not already I am afraid that there is a vast public 
corrosive services. using EMSCO, better send today for latest cat- relations job to be done to assist the 


alog and prices. public in understanding the real role of 

the university and of science. Why is it 

EMSCO MANUFACTURING COMPANY that there has grown up the widespread 

impression that science and gadgeteering 

Lip type packing Box 2096, Termine! Annex are the same thing? Why is it that so 
for high pressures. Houston, Texas LOS ANGELES 54, CALIF. Garland, Texas many people—including some in indus- 
try and government—believe that the 

universities are in the business of mak- 


h ing and selling gadgets? These same 
| people have often heard that universities 
: need money. So they naturally conclude 


(Continued on page 18) 
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KNOW YOUR 

FABRICATOR 

BEFORE YOU 
BUY 


One 

of a series 
designed to 
introduce you 


to 


Nuss: 


Nooter boilermakers inserting copper tubes in 

Reboiler Section of Large Stainless Stee! Column 

» 
rice can mean a lot of things—bargain value quality 


investment 


To the processor looking for a “bargain basement” type of 
operation for his custom fabrications, Nooter is frankly not the 
choice—Nooter prices are seldom the lowest. On the other hand, 
to the processor for whom budget is an important consideration 
Nooter prices are rarely the highest But certainly for all pore 
essors, who want the fullest value for every dollar spent, Nooter 


what is : 
& means the finest materials and work manship, at any price 4 


A Nooter fabrication always means a lot of features that you 


ean't buy, yet features that add immeasurably to the final value 

of each job such as highly specialized skills in working with the 

modern metals unlimited work facilities on-time deliveries 
* that you can absolutely depend on, not merely plan around 


these and more, at prices strictly competitive with services offering 


you much less 


May we prove what we say? Send us your blueprints. We're 
confident we can show you how Nooter prices can give you the 


most for your fabrication dollar 


Yours for the asking! “Beyond your Blue Prints,” a 
comprehensive study of Nooter facilities, 
capacity and work scope. 


~“WwoorTrteEeR coORPORATIEO WN 


Since 1896 = 1430 South Second St. « Saint Louis 4, Missouri 
, . Steel and Alloy Plate Fabricators and Erectors . . .“Boilermokers” 
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High-temperature Alloys 


now Melted and Cast in 
Stokes High-Vacuum Furnaces 


Vacuum furnace melting and 
casting is the economical 
method for producing many new 
metals, with greatly improved 
properties. Alloys that can stand 
up in rocket engine combustion 
chambers and advanced jet 
engine turbines, metals essential 
for the construction of nuclear 
reactors, still other high-purity 
metals with properties not pre- 
viously attainable . . . these are 
just a few of the more than 
thirty new elements vacuum 
processing has added to the 
industrial spectrum 


Vacuum-melted high alloy 
steels have greater tensile, yield, 
and impact strengths than con- 
ventionally-processed metal, 
plus greater stress-rupture 
strength at elevated tempera- 
tures, less creep, less brittleness. 
High-purity iron, processed in 
vacuum, has 60 to 75°) greater 
stress-rupture strength and 
400°;, more elongation than con 
ventional metal. In anti-friction 
bearings, vacuum-processed 
steel has shown an increase of A Cine Cibcenen calles tee of 1808 
300°; or more in fatigue strength, and given a whole new pound capacity at Utica Drop Forge & Tool 


perspective to the subject of wear-resistance Corporation, Utica, N.Y. The furnace is to be 
: used for the melting and casting of high-tempera- 
Moreover, vacuum processing of alloys conserves ture olleys for jet engine rotor blades. 


critical hardening elements, since there is minimum loss 
of these metals during melting. More usable metal 
is obtained from each melt, and virtually all of the 
scrap can be salvaged by vacuum melting 

Srokes is building vacuum furnaces to process these 
high-purity metals in quantities up to 2000 pounds, and 
planning 5000-pound units. SroKEs vacuum furnaces reflect 
the practical experience accumulated in fifty years of 
building vacuum equipment. An interesting NEW 
brochure is ready for mailing on request! 


F. J. Srokes Macuinet COMPANY 


, ’ / 
PHILADELPHIA 20, Pa. pao), «a5 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages _ industrial Tabletting, Powder Metal and Plastics Molding Presses | Pharmaceutical Equipment 
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What do you want in the 
welded stainless tubing 
you use? 





Perhaps your biggest headache is corrosion. Maybe it’s oxidation, or 
contamination, workability, or some combination of these. Whatever it 
is, the solution lies in getting the right welded stainless tubing for your 
particular operation. 

With B&W welded stainless tubing you can be sure you are getting not 
only the right grade of stainless steel but also tubing with the properties 
you desire for easy fabrication and long service life. 

Put your stainless tubing problems up to Mr. Tubes, your link to BAW, 
who represents the B&W Headquarters Technical Staff, Regional Sales 
Offices, and a cross-country network of experienced tubing distributors. 
You can have confidence in his suggestions, based on broad and intimate 
experience with stainless applications, to help you make the right choice 
for your requirements. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Po — Seamless Tubing; Welded Stainless Steel Tubing 
Allionce, Ohio Welded Cerbon Stee! Tubing 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


rae UUNALU | COMPANY 
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NOTED AND QUOTED 


(Continued from page 14) 


that by buvir ga gadget fre 
sity, they kill two birds 
they get the gadget and 
helping the university 
make them see that ictually 
robbing the university ? 

sibly we in 

ve overemp! 
including the weapor 
duce Possibly we need to ¢g 
fundamentals in our public relations, and 
tell the world that the main purpose of 
cience 1s not to produce bombs, guns 
and radar, or even refrigerators, radios, 
ind color television. Possibly we should 
come out boldly and unashamedly and 
tell the truth—the aim of the scientist 


ind engineer is to advance human un 


det tanding 
L. A. DuBridge 


Electrical Engineering 


MARGINAL NOTES 


Supplements to Handbooks 


Tower Packings and Packed Tower De- 
sign (second edition). Max Leva. The 
U. S. Stoneware Co., New York 
(1953), xvii + 214 pp. $8.50. 


Absorption Towers. G. A. Morris and 
J. Jackson. Butterworths Scientific 
Publications, in association with Im- 
perial Chemical Industries, Ltd., British 
Book Centre, New York (1953), xi + 
159 pp. $3.50. 

Reviewed by Thomas K. Sherwood, 
Vassachusetts Institute of Technology, 
( ambridgae, Massachusetts 

Plate towers are commonly de 
by the manufacturer or by engi 
firms on the basis of the duty cified 
by the user. Packed columns are morte 
often designed and built by the user, 
who must rely to a considerable extent 
on information obtainable in the litera 
ture. These two new books add consid 
erably to the material available in the 
Perry handbook, the book on Extras 
tion by Treybal, the book by Sherwood 
and Pigford, and other texts 

The Leva book treats tower packings, 
tower construction, gas pressure drop, 
flooding, liquid hold-up, and liquid dis 
tribution in a competent manne 
extensive reproductions of origi 
from the literature. Most of t 
tant data on gas absorption it 
is also summarized 
data is much more 
first edition, which ha 
enlarged and impr 


(C¢ 
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Examine the filling of a 
FLUOR COOLING TOWER 
and get the whole story 





On an average, the price of a cooling tower is based 30% on the 


mechanical equipment and about 70% for lumber and fabrication 





For example, in a Cooling Tower costing $200,000, the mechanical 
equipment will amount to approximately $60,000 and the tower 
structure about $140,000. Of this $140,000 about 30% (or 
$42,000) consists of the filling (grid decks) inside the tower which 


breaks up the water for greater exposure to air. 


The filling is in reality the heart of the tower and its design and 
construction is of utmost importance. All Fluor Tower filling is mill 
cut and assembled into grid panels, 2 ft. 10° wide x 5 ft. 112" long 


Nine bars are nailed (with 6 penny copper nails) to three 1x2 cross 
Fluor uses only 100% clear cleats. The bars are cut on a 25% bevel from | x 3 boards; each bar 
all heart redwood for filling averages 1” x 142”. Grid panels are strong enough to support three 


Ftuer grid Cache ave net only studlly uit Get ere tion and inspection. You get more years from a tower with this kind 
made from the highest grade redwood lumber — r 

100% clear all heart redwood—the finest cut of 
the log. Clear all heart redwood is free from defects 
and sapwood and under normal controlled water 


200 Ib. men and are actually used as scaffolding during tower erec- 


of filling. 


Write for illustrated bulletin 


conditions will give many many years of trouble 
free service. We invite you to investigate our fill- “Cooling Water for Industry 
ing before making your selection of a cooling tower 





A 20-cell Fluor induced-draft cooling tower A 1x3 makes two bars for Fluor grid decks 


BE SURE WITH 


THE FLUOR CORPORATION. LTO 


an ‘ ‘ 4 , aNIA 


Grid decks easily support three 200 Ib. men 
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Courtesy Ethyl Corporation 


for antiknock compounds 


Ethyl chloride, ethylene dichloride and ethylene dibro- 
mide play an important part in the manufacture of anti- 
knock compounds for combustion engine gasolines. 


Uniformly high quality GLC Graphite Anodes play an 
important part too—in helping the electrolytic industry 
meet the growing civilian and defense needs for chlorine 
and caustic soda. 


ELECTRODE DIVISION 


Great Lakes Carbon Corporation 
Niagara Falls, N. Y. EGLCg Morganton, N. C. 
® 


Graphite Anodes, Electrodes, Molds and Specialties 
Sales office: Niagara Falls, N.Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, Pa, 


. we 


Sales Agents: J. B. Hayes, Birmingham, Ala.; George O'Hara, Long Beach, Cal t Northern Carbon & Chemical C Ltd., Montreal, Canada 


Overseas Carbon & Coke Company, Inc., Geneva, Switzerland; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo 














Blaw-Knox Chemical Plants Division 
has executed 

many successful projects 

involving temperature levels from 


A few representative projects include: plants 





for producing silicon carbide and dry ice 

for low temperature fractionation to yield 
oxygen, nitrogen, argon, hydrogen and 
ethane . . . heat transfer systems using 
Dowtherm, Aroclors and liquid metals... . 


equipment such as the radiant fired kettle 


Blaw-Knox engineers and scientists will 
design and build your project operating at 


any temperature level within a wide range 


Put this experience to work. 
Call upon Blaw-Knox. 














BLAW-KNOX COMPANY ana 


CHEMICAL PLANTS DIVISION 


Pittsburgh 22, Pennsylvania 


Air Fractionation Plant 
Chicago 1, Illinots / Tulsa 1, Oklahoma 
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EQUIPMENT 


designed and built 
for optimum performance 


Conkey filters, evaporators and crystallizers 
are now being fabricated in CBA&lI’s four 

strategically located plants. Each unit is 
specifically designed by Conkey engineers and 


built by CB&I to the specified requirements. 


If you have a filtering, 
evaporating or crystallizer problem 
contact our nearest office. For 
many years Conkey engineers have 
successfully solved many such 
problems for process plants and will 


be pleased to assist you. 


| 


Top: Vacuum 
Crystallizer 


Center: Rotary 
Drum Vacuum Filter 


Right: Sextuple Effect 


Vacuum Evaporators 


AM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 


| Atlanta 3 ..2131 Healey Bldg. Los Angeles 17, 1541 Gen. Petroleum Bldg. 
, Birmingham 1 1540 North Fiftieth St. New York 6 3322—165 Broadway Bidg. 
Boston 10 1055——-201 Devonshire St. Philadelphia 3,1640—1700 Walnut St. Bidg. 

EQUIPMENT Chicago 4 ; 2138 McCormick Bidg. Pittsburgh 19 ‘ 3207 Alcoa Bidg. 
Cleveland 15 2232 Midland Bidg. Salt Lake City 4, 560 West 17th South St. 

Detroit 26 1546 Lafayette Bidg. San Francisco 4 1536—200 Bush St. 

Havana ..««»-402 Abreu Bldg. Seattle 1 sence 1360 Henry Bidg. 

Houston 2 ....2154 C & 1 Life Bldg. Tulsa 3 1643 Hunt Bidg. 
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This Controller 


requires no more attention 
— than a weathervane! 


NEG y 
aad von 
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Like a weathervane, the Foxboro 
M/S9 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
ance by any other flow controller, 
the M/S9 is completely indifferent 
to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve .. . at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged, completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There's nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots . . . eliminates “con- 
ventional” maintenance. 

In operation, the M/S9 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter . . . does away with 


“Live-Balance” Control on any fluid 
with any size valve motor. 


Lowest first cost. Lowest installed cost. 


Lowest maintenance cost. 


Unique Simplicity — exclusive design 
permits fixed, optimum proportioning 
and reset values for liquid flows. Ad- 
justable reset optional for gas or steam 
flow. 


transmission lag... gives fastest 
recovery from process upsets. For 
the complete story, write today 
for Bulletin 470. 


THE FOXBORO COMPANY, 9310 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


OXBOR 


REG. V. S. PAT. OFF. 


FLUID FLOW CONTROLLERS 


FACTORIES UNITED STATES, CANADA AND ENGLAND 
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For over fifteen years I*P*E 
has been providing complete alkyd resin 
installations to the world's leading chemical 
manufacturers. From Boston to San Francisco, from 
Capetown (Africa!) to Kalamazoo, |*P*E units are designed 
for Dowtherm, electricity, gas or oil heat, and are constructed 


in all types of stainless steel. 


Like all 1* P*E process plants, these are designed, 
engineered, constructed and installed by I*P*E. Other I*PeE 
specialties include plants for Fats and Oils... 
Fatty Alcohols...Resins...Soaps and Detergents... 
Fermentation Products...Pharmaceuticals... 
Medium Organic Chemicals...Esters...and many others. 


For further information, write the Process Plants Division today. 


INDUSTRIAL PROCESS ENGINEERS 


ENGINEERS, DESIGNERS, MANUFACTURERS 
TUSTER AVE, NEWARK SN J Of PROCESSING PLANTS AND EQUIPMENT 
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(Continued from page 18) 


The book is expensively prepared 
with elegant binding, paper, and illustra 
tions This fact and the 25 pages cle 
voted to tables of physical properties, 
conversion factors, and the like make it 
more costly than it need he Data on 
pressure drop are quoted with such com 
pletenes as to be contusing, especially 
since they are followed not only by gen 
eral correlations, but also by a nomo 
graph The sections on fundamentals of 
mass transfer and on distillation are ele 
mentary and duplicate standard text 
The most valuable feature of the book 
is the material on practical aspects ol 
tower design, since this ts not availabk 
in the standard books The error o1 
page 40, where g, is given as 32.2 in 
stead of 4.18 10° o gross as hardly 
to escape notice by the user All in all 
the book represents a valuable contribu 
tion of a kind which industry should 
provide more frequently, leaving col 
leges to concentrate on more fundamet 


tal research and writing 


The British book is s valuable f 
engineers traimed in this country. The 
approach is quite empirical, with new 
correlations of absorption coefficient 
not supported by comprehensive cor 
parison with data. The section deserib 
ing the use of laboratory tests to obtain 
design coeflicients is interesting, thoug] 
not convincing. The recommended mini 
mum liquid rate to wet packing is given 
as O85 cu.it./(hr.) (it. of packing per 
meter), which seems much higher than 
often used with success. Rate coefficient 
and transfer units are given equal treat 
ment, though this means duplication. A 
in the Leva book, the best sections deal 
with practical design features, includ 
ing grids, which are neglected in most 
other work One cannot help but wor 
der how much the design procedure 
described really represent the practice 


“1. as claimed 


More Descriptive Than 
Quantitative 


Materials and Proceses. Second Edition, 
James F. Young. John Wiley & Sons, 
Inc., New York (1954), xiii + 1,074 
pp. $8.50. 

Reviewed by James Donovan, Treas 
ure? Artisan Metal Products, In 

Il} altham, Mass 


his book is one « ries written in 
the interest of the educational program 
of the General Electric Co. The text of 
more than 1,000 pages pulls t gether i 
reasonable amount of descriptive infor 
mation and some data on a large numbet 


(Continued on page 30) 
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ABOUT MOT 


“a 


FREE / .«+- THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 


THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 


Comparisons of methods for lubricating 
electric motors are interestingly depic ted 
in this new booklet. It illustrates the 

three principal types of bearing systems 


WITH om used in motors — cartridge, one-side 


FOR LONGES) bY i lubrication and Lubriflush — with 


explanations of the functions of each 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series of natural color photos. Proof 
that any motor bearing breathes air 
and therefore leads to contamination 
of the bearing ts photographically 
demonstrated to indicate the necessity 
of lubrication every year or so 
Excerpts of statements by leading 
bearing manufacturers about the 
necessity of motor lubrication are 
presented. This informative 
educational booklet, edited by 
lubrication engineers, is full of star- 


a tling facts you should know. Write 


TRANSVERSE 5 LUBRICATION today for a complimentary copy 


Simply fill in the Coupon below 


U.S. ELECTRICAL MOTORS Inc 


Los Angeles 54, Calif. * Milford, ¢ 


onn 


U. S. ELECTRICAL MOTORS Inc 
P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn 


PTT Tae L) Wubriflush Booklet #1848 
FOR 
LUBRIFLUSH 
BOOKLET 


Nome 
Company 


Address 


———— — — — — — J 
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Like nature's porous sponge, Celite has extremely high absorptive capacity. 
It absorbs 220% of its own weight of water (Gardner-Coleman method) 


Celite diatomite powders absorb twice their own weight of liquid 


Here is a material in powder form, so 
porous that 93% of its volume consists 
of tiny interconnected pores. This unique 
structure gives Celite* an exceptionally 
high absorptive capacity which is now 
being put to profitable use in a wide 
variety of industries. For example, Celite 
serves as a dry carrier for insecticide 
poisons . . . helps control viscosity in 
adhesives ... and makes a highly effec- 
tive anti-caking agent in fertilizers. 
The unique structure of the micro- 
scopic Celite particles offers many other 
advantages. These particles are spiny 
and irregularly shaped, strong and rigid 
»+- asa result they do not pack together. 


Thus Celite powders have great bulk 
per unit weight . . . making them valu- 
able for fluffing up dry powders such as 
household cleansers . . . and extending 
pigments in paint and paper. 

Celite’s physical structure itself is also 
utilized in many different ways .. . as 
the outstanding flatting agent for paints 
. .. asa mild non-scratching abrasive for 
fine polishes . . . and to improve surface 
appearance in plastics. And it is also the 
reason why Celite can add strength, 
toughness, stiffness, durability and 
many other desirable characteristics to 
your product. 

If you want improved product per- 


formance or lower production costs, inves- 
tigate industry’s most versatile mineral 
filler. One of the J-M Celite Engineers 
will gladly discuss your problem. These 
men are backed by complete technical 
services and the Johns-Manville Re- 
search Center, largest laboratory of its 
kind in the world. 

For further infor- 

mation write 

Johns- Manville, 

Box 60, New 

York 16, N. Y. 

In Canada, 199 

Bay St., To- 

ronto 1, Ont. 


*Celite ie Johne-Manville’s registered Trade Mark for its diatomaceous silica products, 


INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 


J MW) Johns-Manville CELITE 
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Easy working and long life 
in chemical atmospheres 


...for the Lapp Valve 


Non-ferrous working parts in the Lapp Valve eliminate freeze-ups 
from scales of corrosion. Threaded stud, yoke bushing and nuts, 


and plug cap are all brass or bronze, which keep the valve smoothly 


operative in all but the most unusual conditions of chemical at- 
mosphere. Flange, yoke and gland are of high strength malleable 
or ductile iron, and are protected with baked-on Epon-base acid- 
proof paint. Flanges are permanently bonded to porcelain or armor 


with acid-proof resin cement. Write for bulletin with com- 
plete description, characteris- 
tics, and specifications. Lapp 
Insulator Co., Inc., Process 
Equipment Division, 337 Wen- 
dell Street, LeRoy, New York. 


PROCESS 


g , ahr e 
EQUIPMENT | at | Sawn os 
Chemical Porcelain Valves 3 . , fe + - Ou! “i * itgett 
* Raschig Rings * Pulsafeeder * * : ~~ dl 7 ; qe) ive] 
nical Proportioning Pumps » ' ey ate es 2 - =f 


p 
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TRADE MASE 880. U.S PAT. OFF. 


STORAGE TANKS e PRESSURE TANKS e« 
PICKLING TANKS ° DYE VATS -e 


From TOPS . where tanks are vented to the atmos- 
phere, four types of covers may be obtained. Haveg can 
be machined and repaired readily so that connections, 
manholes and changes to the system present no problem 


to the installation and maintenance crew 


To SIDES 


or coating. It is a solid, non-metallic material fabricated 


remember that Haveg is not a tank lining 


to the desired size and thickness. It can be molded in one 
seamless piece as large as 10 feet in diameter by 12 feet 
in depth. Haveg comes in three grades for outstanding 
resistance to corrosion—Haveg 41 for acids, salts and sol 
vents; Haveg 60 for alkalies, solvents, acids and salts; 


Haveg 453 for fluorine compounds 


To BOTTOMS .. 


with molded Haveg. Sloping bottom tanks can be pro- 


. get the best bottom for the process 


vided with outlets at any location. For more complete 
drainage, dished bottom tanks are available and when 
suspended solids are present, cone bottom tanks can be 
provided 
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Dished Bottom Haveg Tank 


Cone Bottom Tank for applications 
requiring complete drainage. 


CYLINDRICAL TANKS ARE INSTALLED 


REACTION VESSELS #« VACUUM AND SAND FILTERS 
EVAPORATORS 


SURGE TANKS e = STILLS 


Chemical Corrosion has been Controlled! 


Yes, Haveg is a superior material for tank construction 
Made from acid digested asbestos bonded with special cor- 
rosion-resistant resins, Haveg is usually molded and cured 
into its finished form—tanks, towers, pipes and fittings, 
valves and pumps, fume duct systems, heat exchangers 
It comes in the size you need and is delivered fast! 


Haveg withstands rapid temperature changes and enables 
you to go into a high range of process temperatures with 


ATLANTA, Exchange 3821 ° CHICAGO 11, Delaware 7.6088 
CINCINNATI 36, Sycamore 2600 « CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 S HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutuol 1105 ° SEATTLE 7, Hemlock 1351 
ST. LOUIS 17, Mission 5.1223 * WESTFIELD, N. J., Westfield 2-7383 
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complete safety and a proven history of reliable perform- 
ance. Whatever the service, Haveg lasts and lasts and 
lasts. It gives resistance to corrosion through and through, 
never allowing corrosives an opening wedge from cracks. 


Get all the facts about Haveg. Call the sales engineer 
listed, consult Chemical Engineering Catalog, write for 
big 64-page Bulletin F-6 today 


CORPORATION 
uum «= NEWARK 3, DELAWARE 


FACTORY: WILMINGTON &, DEL. + Wilmington 3-8884 


ary oF NTINENTAL DIAMOND FIBRE CO 
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to give you 


DRIER Compressed Air 
with R. P. ADAMS Separators 


CR. ' - ADAMS CO.. ING_ 


R. P. ADAMS Co, Ine. i cre 


my FREE copy of 


240 EAST PARK DRIVE + nd a y 
BUFFALO 17, N. ¥ ' 
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Outlast other gaskets 


Chemiseal Terton-Jacketed Gaskets, 
Types 1-339WA and 10-339WA. Com- 
pressed asbestos, sandwiched between 
woven asbestos, enclosed in a TEFLON 
envelope. ideal for glass-lined steel 
connections. Seal at low bolt loads 


CHEMISEAL GASKETS 
made of Teflon 


Chemiseal Terton-Jacketed Gaskets, 
Types T6N or 16-300. Standard for 
Corning conical flanges. Seal at low 
bolt loads. Sizes for all conical-flanged 
glass pipe from 1 in. to 6 in. 


Chemiseal Snap-on Type 820 Gaskets. 
Molded of TeFLon to match contour of 
conical-end glass pipe, they assure per- 
fect, automatic centering of joints and 
free flow of materials. For all standard 
pipe sizes from % in. to 6 in 


Write for Catalog No. TG-953. 


CAMDEN 1 + MEW JERSEY 


FABRICATORS OF duPont TEFLON 
Kellogg KEL-F AND OTHER PLASTICS 


Representatives im Principeot 
Cites Trrevgheut the World 
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MARGINAL NOTES 


(Continued from page 24) 


of subjects which are considered to covet 
the fields of materials and processes 
largely in the industrial field, and defi 
nitely excluding building construction. 

The “Materials” part o1 the presenta- 
tion covers ferrous and nonferrous 
metals ; alloys; some metallography ; me 
chanical, corrosion and electrical proper 
ties of metals; and plastics, rubber, 
ceramics, etc. The “Process” section 
covers castings, powder, metallurgy, 
heat treating, hot and cold metalwerk- 
ing, welding, machining, cleaning, plat 
ing and finishing. 

Since each of the topics covered is 
of itself the title of many worthy tomes, 
it is evident that this presentation is very 
condensed, is at points sketchy, and is 
not a reference work on any subject. 
However, it is recommended for those 
who wish a well-done presentation use 
ful in the in-plant training of engineers 
by giving them an all-round under- 
standing of the basic materials and ma 
terial processing involved in the manu 
facture of industrial products. It defi 
nitely is stronger than a survey, but con- 
tains far less knowledge than the stan 
dard references on any of the individual 
subjects. It rather naturally tends to be 
descriptive with only a small amount of 
quantitative information. It points out 
areas of usefulness of particular tech 
niques but is not definitive or strong in 
many of its statements. 


Report AECU-2900, “Proceedings, Uni- 
versity Research Reactor Conference,” 
held at Oak Ridge, Tenn., Feb. 17-18, 
1954. Edited by W. W. Grigorieff. 
Available from Office of Technical 
Services, Department of Commerce, 
Washington 25, D. C., vi + 221 pp. 
$1.35. 


The proceedings consist of a collection 
ol some twenty-six talks preset ted at the 
conterence. This book should be well 
worth the cost to engineers interested in 
the reactor business and especially to 
those contemplating embarking on a 
University Research Reactor Project. 
The primary purpose of the conference 
was to present the status of research re 
ictor technology to academiciar and 
othe rs e1 gaged in nuclear researc h, and 
that subject is well covered. In addi 
tion, the sociological and political fac 
tors bearing on reactor construction, the 
type ot re search one doe with a reactor, 
and present plans of various universities 
for building reactors are included in the 
talks. In general the book presents a 
good survey of the University Research 
Reactor field as it stands today and a 
good addition to a nuclear engineering 


technical library 
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Three 


GIRDLER plants 


set output record for 
NITROGEN DIVISION 


Allied Chemical & Dye Corporation 


a the three plants shown, 
Nitrogen Division, Allied Chemical 


& Dye Corporation, produces more syn- 










hy : 









thesis gas for ammonia than any other 





company. Girdler designed and built these 





gas reforming plants at South Point, Ohio; 
Omaha Neb.; and Hopewell, Va.. and ts 


now installing additional gas reforming 






facilities in Connection with Nitrogen 






Division's latest ammonia expansion 





at Hopewell 





These plants ising natural gas as the 






AT OMAHA, NEB 


process material, have given Nitrogen 





Division these benefits: lower gas produc 






tion Cost, lower purifying cost simplified 






control of gas Composition, and a saving 






in ground areca 






Find out how Girdler can serve yOu in 






process ce sign, cnyinecring and CONStruc- 





tion. Call the nearest Girdler office today 










GIRDLER DES! 


GIRDLER BUILDS processing plants 


GNS processes and plants 






GIRDLER MANUFACTURES processing opparatus 






GAS PROCESSES DIVISION: 


Chemical Processing Plants Sulphur Plants 





Hydrogen Production Plants Acetylene Plants 









Hydrogen Cyanide Plants Ammonia Plants 
Synthesis Gas Plants Ammonium Nitrote Plants 
Carbon Dioxide Plants Hydrogen Chloride Plants 
Gas Purification Plants Catalysts and Activated 






Plastics Materials Plants Corbon 


“The GI RDLER Company 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, Son Francisco 
in Canada: Girdier Corporation of Canada Limited, Toronto 










AT SOUTH POINT, On!10 
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FOR ADDITIVES OR CHEMICAL REAGENTS 





Adjust-O-Feeder 
Model 1105-S 


@ LOW COST This new, compact proportioning pump, by 


@ COMPACT . , 
Built-in standard motor — no separate meets most requirements for a low capacity, 


gearbox or couplings. medium pressure chemical feed pump. The 
Built-in oil-enclosed gear reducer. 


@ MICRO-STROKE ADJUSTMENT 


Scale easily read —crank and connecting 
rod operate in horizontal plane. pressures up to 650 psig. For lower feeds, the 


@ LONG LIFE AND EASY MAINTENANCE unit is available with a range of from 0.5 to § 
One-piece Meehanite iron frame for GPH. Complete and self-contained, Model 
positive alignment of all moving parts. 
Double check valves on suction and 
discharge easily removable. to operate. 


%Proportioneers, Inc.%, is inexpensive and 


standard Model 1105-S has a‘ capacity range 
from 1 to 20 GPH and will discharge against 


1105-S weighs less than 100 lbs. and is ready 


Ask for Bulletin 1105. 
Write to Proportioneers, Inc., 419 Harris Ave., Providence 1, R. I. 


ROPORTIONEERS 


DIVISION oF ere woe States. iw. \METERS 
Bure es Nv N LOERS-PROVIDENCE " | | D S 
3 pao ts 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 
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Opinion and comment 


WHO IS RESPONSIBLE FOR THE INSTRUMENTATION 
OF PROCESS PLANTS? 


Increased emphasis on the application of automatic 
control functions to processing operations has raised the 
question: Who decides what will be done? Certainly 
this question is one that deserves an answer, considering 
the increasing complexity of available instruments and 
the specialized knowledge about their workings pos 
sessed by the instrument engineers 

The basic problem seems related to size of plant 
Small plants don’t often afford the luxury of an instru 
ment specialist, and don't have the magnitude of control 
problems compared with larger, more complex plants 
involving interrelated units. On the other hand large 
plants with their advantages of larger stafls of spe ialists 
can have more complicated organizational structures 
making the job of formulating a reply to the basic 
question downright difhcult 

We thought it well to ask one of the major process 
operators (in the large plant category above) how thi 
responsibility Is apportioned 


B Ross Nason ol Monsanto 


Institute who has recently transferred trom the formes 


Lhe que stion Was put to 


Ross is a member of the 


Merrimac Division, where he had a good deal to do with 
process control matters at first hand, to St. Louis, where 
he is now assistant director of enginecring in the Inor 
ganic Division. We quote from Ross’ letter 

“In general, our process engineers develop the process 
requirements and functions for the various instruments, 
and then this information is passed on to the instrument 
engmecr. This information will also include data on 
any special materials of construction that may be 1 
quired tased on this information, the instrument 


engineer prepares the detailed specification, obtaims 


quotations and makes the selection in conjunction with 


the process chnginect who must be satisfied that the se le« 


tion will perform the desired function. In cases where 


there is a critical unique or new function to be per 


formed, the production or research departments ol 


both—in addition to the engineering people, must be 


satished with the selection 


\ll of this would seem to make good sense, as it 


utilizes the specialized knowledge ol both process cel 


neers and instrument cneimeers. It does not expect the 


chemical eneimeer, who ts already specialized when he 


qualifi s to his ob title of “process engineer,” to atte mip 


to be familiar with the myriad details of available 


control instruments. On the other hand, it does not 


expect the instrument engineer to have in his possession 


the volumimous technico-cconomic knowledge upon 
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which over-all decisions allecting costs and cop ration ol 
a modern process plant so vitally ce ye nad 

In these days ol rapid advances mm the technology ol 
automatic process control, let us not be carried away 
by feelings that the ultimate benefits will be arrived at 
swilthy by concentration on control developments alone 
Unless undertaken to meet requirements practical to the 
conditions ol process plant operation such develop 
ments stand the chance of expensive modification or out 
interval 


right failure, if not being outmoded in the tim 


consumed, Once developed however, them commercial 
KMCCPLAnee depends on the degree to which the tollow 
ing realistic objectives can be met Reduction of pro 
duction costs, increased capacity oF improved quality 
of production from an existing process, or increased 
Nason 


lo imsure keeping on the track ol }! wticality the 


salety again to quot Mii 


instrument developer should seck guidance trom the 
chemical engineer, And as to the matter of acceptanc 
ol product one may rest assured that those who watch 
over invested capital will hold responsible tor all im 
portant automation decisions, the men who know pro 


cessing best—the chemical enginecrs 


P. S. TO INSTRUMENT MANUFACTURERS 

Mr. Nason has this final word: “Over the years we 
have found that instrumentation. ts becoming maereas 
ingly necessary and complicated although we expend 
every effort to kee }? it as simple as possible The chemi 
cal industry is presently in a highly competitive market 
which seems likely to continue for some time. In such 
a market product quality is vital and often specifica 
tions are sufhciently rigorous that the old style manual 
controlled operation can no longer meet them Dh 
means that reliable instrumentation ts a necessity. The 
key here is reliability. The instruments must be tough 
durable, accurate and dependable in order that out-ol 
service time for maintenance is at a minimum, Instru 


ment construction should be as simple is possible mn 


when required, can be performed 


order that repan 
quickly boy the plant maintenance group 

\s an alternative on this maintenance problem, we 
development ol tlhe 


With tund 


are watching with interest the 
so-called plug im”) 6oline of instrament 
udization this would permit removal and plug-in of a 
Spare innit very quickly when trouble occurred, thereby 
minimizing out-ol-service time and allowing time tor 


1¢ pal without pre ssure 
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yaa ’ wy x 
Mf ieaell te ed, 


On a 500 gallon paint order a price differential of 
$1.05 per gallon amounts to quite a tidy saving. 


Or does it? 


To buy protective coatings primarily on price is 
about as safe as walking through a reptile farm in 
your bare feet. You may get through, but the 
chances are that somewhere on the way you're going 
to get bitten. 


We make Tygon Paint. We have for over fifteen 
years. It costs a few pennies more to buy in the can. 
It costs a lot less on the job. You'll find it real hard 
to buy “protection by the year” at a cost anywhere 
near as low as you'll pay for Tygon protection. 


Tygon Paint is pure Tygon plastic in a solvent 
vehicle. It's applied cold by spray gun or brush, 
preferably over Tygorust Primer. It air dries quickly 
to form a tough, flexible, impact-resistant plastic 
film. Tygon Paint possesses excellent resistance to 
acids and alkalies, and to oils and water. 


Tygon is not a “universal” coating. For some appli- 
cations it is not at all suitable. For others it may offer 
only limited protection. But for the big majority 
of corrosion-resistant applications you'll find Tygon 
Paint your best, your safest, and, in the long run, 
your most economical buy. 


WRITE FOR THIS FREE BOOKLET 


Bulletin 750 tells you where and how you can use Tygon 
Paint to solve your corrosion problems. It's free, on request. 
Address: The U. 8. Stoneware Co., Plastics and Synthetics 
Division, Akron 9, Obio. 


AKRON 9, OHIO 


SPECIALISTS IN REDUCING PLANT MAINTENANCE COSTS 
THROUGH MORE EFFECTIVE MEANS OF CORROSION CONTROL 
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a systematic approach to 


chemical process control 


problems 


L. A. Beaudry and 8S. D. Ross 


Minneapolis-Honeywell Regulator Co 


industrial Division, Philadelphia 44, Pa 
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CLOSED LOOP 


Almo t 


arranged in a 


any automatic control system 
loop circuit, 
that, 


form the over-all control system 


eri ot component when com 
bined 
In a typical temperature-control system, 
hor example the control loop consist 
essentially of proc 
troller 


The loop circuit 1 


thermocoupl con 
(kigure 1) 
in the 
block diagram of Figure 2. It is possi 
ble to 
selected 


through every component in the 


and control valve 


more obviou 
applied at any 
( lose dl 


trace a signal 


point in such a loop 
ystem 
in time, arrive back at the 
point. Tf, for 


ot temperature at the proce 


and tarting 


instance, there is a change 
there will 
be a corresponding change in the out 
puts of the thermocouple and of the con 
trolles 


position of the valve, 


which will change, in turn, the 
and thus, the 
In other 


tem 
jt rature of the proce word 
there can be no change Im one compon 
ent of the closed loop unl there is a 
all the other 

closed 


generally on thi 


corresponding change in 


Automatic control in such a 


loop system is based 
prim iple of intercde pe ndence between the 
But 
pecifically, it is the result of 
called feedback. Feedback in a 


system is defined as that 
tem that enables it to 


components of the system more 
what is 
control 
characteristi 
of the sy ense the 
difference between the desired re ponse 
actually 


back 
to restore 


tem and the 
obtamed, and to feed thi 
to a control element 
the system to the ce 
feedback control 


ot the y resporise 
difference 
im order 
ired response. ‘The 


ystem, therefore, func 
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tion © eliminate this difference 
erro}. 
But 


ystems 


control 


Ie edbac kK 


common 


there’s a rub 


have this in with all 
other physical systems, namely they deal 


Whether it 


be the integration operation of a control 


with a transter of energy 
instrument, the project engineer’s report 


to management, or the transition from 
engineering report to production line, 


takes 


thereby creates a time delay, or lag. In 


the transfer of energy time and 
feedback control systems this time de 
lay means that the correction of an error 


! tablishes 


by such systems necessarily « 
to overcorrect by an amount 


a tendency 
that 1 proportional to the 
itself The 
evcling or 
feedback 


deed be a bed of rose ten 


time delay 


common phenomenon of 


oscillation—without which 


control engineering would in 


from this 








Self-perpetuating oscillation 


tendency to overcorrect ! i! one 


direction and then in the because 


of inherent time delay 


OSCILLATION 


In a feedback control system, the ter 


dency to oscillate will be eliminated only 


when there is perfect control, i.e., when 


there is no time lag between the ap 


pearance of an error ind its correction 


by feedback 


of feedback coincides exactly 


magnitude 
that 


rom these 


and when the 
with 
of the error. Any departurs 
ideal and strictly hypothetical conditions 
contributes to oscillation in the closed 
loop. 

tanding of the 


To gain a better under 


nature of oscillation, one must cor 
what happens to a sed-loop 


when an oscillating turbance 
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Fig. 2. Block diagram of a typical closed-loop control system 
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5. Ever decreasing oscillation 


The presence of a time delay in the feed 
back response to o disturbance is always un 
desirable but unfortunately is always present 


in physical systems. Even in the case of the 


ever decreasing oscillation it deloys the re 


turn of the system to equilibrium 


As time delays increase, it becomes increas 


ingly important thot the magnitude of feed 
back be decreased proportionately 


Since control can be accurate onl when 
y 


feedback is of sufficient magnitude to over 


come the error, it is obvious that time de 


loys must be decreased in order that the 


magnitude of feedback may be increased 
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Résume of Papers 


What new instruments or systems using new 
devices have been developed for the use of 
L to R: A. A. Melny 
chuk, A. H. McKinney 
D. B. Kendall, S. D 
slurries, or detecting liquid-liquid, or liquid Row; C. G. Kirkbride 


the chemical engineer? If one is interested in 


measuring the density of liquids, solids or 


solid interface while at rest or in motion A.1. ChE president 
or measuring material levels without intimate opening meeting 
contact then one would be interested 
in the new gamma ray absorption devices such 


as the “ohmart cell” or the gagetron 


The problem of measuring fluid flows of 
corrosive liquids, liquids under high or low 
pressures or high or low temperatures or of 
unstable compounds, or of dirty liquids, can be s 
resolved through the use of the “floating rotor A | Ch t —- ' A 

ee * s os . * 
turbine-type flowmeter of Potter Aeronavticol 
Co which transmits instantaneus changes in 


. . 
fluid flow into external electrical impulses in review 


without physical connections to its casing 


A device called the differential transformer is . 
being used for sensing slight movements in the | = @Utomatic control over materials movement 
end of a Bourdon or a torque tube and trans 
lating this to a proportional signal. When at 
tached to a Bourdon tube coupled to a hy ne , iii: Ulta 
draulic load cell, high tonnage can be handled 
in a continuous weighing of a storage tank. A 
device for measuring specific gravity of fluids 
in @ pipeline con be mode by ottaching this The use of instruments to assist the chemical engineer in the handling of materials 
differential transformer to a constant volume | was covered in eleven papers presented at the first A.I.Ch.E. and Instrument 


torque tube which continuously somples pipeline | Society of America joint symposium held in Convention Hall, Philadelphia, on 

flui 

vid Sept. 23, 1954. Chalmer G. Kirkbride, president of the A.I.Ch.E., in opening the 
The strain gauge—a resistance-wire device meeting lauded the efforts of the joint groups in bringing together information 


b d t t ht , 
ee ee eee ee of current interest to both the chemical engineer and those in the instrument 
into an electrical impulse for remote location 


field interested in the development of new and better instruments as well as 
control and may be expected to find wide appli 
cation in systems for materials handling. The program was organized under the direction 
of S. D. Ross (Minneapolis Honeywell Regulator Co.), who also acted as chairman, 
and A. H. McKinney (E. |. duPont de Nemours & Co.), as vice chairman 


Low capacity flow control problems, such os 
the addition of resin to paper pulp, addition 
of a fuel oil inhibitor in precise quantities, or ; 
Inasmuch as it was felt that the papers contained certain information that 
metering of chemicals in dyehouse water treat 
ment, may be aided by contro! volume pumps. | Could benefit by immediate publication in brief form, this procedure has been 
Grovimetric feeders con be instrumented for | 'Ollowed in this issue of C.E.P. Reviews of papers presented at the symposium ap- 
use in continuous processing to provide accu pear in the following pages, with the exception of papers containing survey-type 


rate solutions to bulk solids handling problems information by W. B. Heinz (Heinz Engineering), V. C. Kennedy, Jr. (Streeter-Amet 
Co.), and W. M. Young (Richardson Scale Co.) 














Turbine type flowmeters in which the downstream drog created by the of full scale. tt will measure true flow in lines 


wide and violent 


materials handling flow of liquid through the blodes of a rotor whose pressure is subject to 


A new type of flow sensing element made in Is bolonced by on upstream thrust (which is fluctuations. The turbine type element for in 
the form of a straight section of pipe, contain also derived from the liquid flow), and the use temation purports: bo made with ond Citing: te 
ing a turbine rotor and easily installed in a of a magnet located within the rotor to pro match the pipetne in waten © % Being instaned 
fluid system is the Potter Aeronautical Co duce an electrical signal without a divect coup Units smaller than 's in. ore not mode 


flowmeter. G. Fitzpatrick in a paper discussed ling or follower mechanism. Difficult metering 
this unit, its operating principles, advantages, problems in systems having high pressures, both 


limitations, and methods of use. The device high and low temperatures, unstable com 


Liquids containing suspended articles ore 
measured accurately, the only requirement be 
ing thot the porticles poss freely through the 


element. Tem rot s as high s 1200 Ff. and 
and accompanying measurement apparatus will pounds, dirty liquids, and highly refined fluids - . — tage Siti 


sressures os high os several thousond atmos 

work with any liquid where fluid velocity is a thot must be kept completely free from con f a 
heres have been wsed with excellent results 

true indication of flow rate. The ability of the tamination, ore suited to this new device. In P 

The operating range of the unit is reached 

turbine type flowmeter to measure with extreme a totalizing system the accuracy of measurement 

‘ when it is used to measure lauids heaving oa 

eccuracy under conditions that preclude the con frequently be within 0.1% in ’ 

viscosity of 10 centipoises or higher 

use of conventional flowmeters, stems largely flow rote measuring system oan accuracy of 


from its incorporation of two unique principles plus or minus 0.5% of instantaneous flow 1 he iv] ‘ ‘ } 


of operation: a potented venture design in can usuolly be obtained above 259 
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pended in a section of piping in such a 
that fluid passing the 
pins the rotor at a that 
is directly proportional to fluid velocity 
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Applications of Ohmert equipment to the 


measurement of process veriables 


A radiation absorption type system of meas 


vrement of process variables has been used in 


many problems in the materials handling field 


Principles of operation and a description of 


installations were ovtlined by H. | 


Ohmart 


present 


Cook Corporation Measurement of 


levels of liquids, solids ond slurries, measure 


ment of liquid-liquid and liquid-solid interface 


positions and the measurement of densities of 


liquids, slurries, and solids are practical with 


this system An example of existing applico 


tions is the level measurement of a viscous 


material in a horizontal reactor vessel; another 


is the detection of the liquid solid interface in 


a crude oil coking drum; and still another is 


detection of a liquid-liquid interface in a 


the 


the 


pipe line for discrimination between gaso 


isobutane. A described for 


shut-off 


line and system is 


an avtomatic installation on a batch 


process seporation vessel used for the separa 


tion of a heterogeneous flvid. In one applico 


tion the density of a magnetite-woter slurry 


flowing through oa six-inch pipe was measured 


over a specific gravity range from | 25 to 1.50 
005 


constant of 


to an accuracy of plus or minus specifi 


units with ao time approxi 


gravity 


mately 5 seconds As this is on electrical trans 


ducer, remote location applications are readily 


adapted 
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MATERIAL TO 
BE MEASURED 


Fig. 3 
SOURCE IN 
SOURCE 
HOLOER 








1.0 to 1.2 


‘| hie nieasuring ce ll 


variation in specie gravity ot 
is to be measured 
a current of ten units tor 


may generate 


a gravity of 1.0 and eight units for a 


‘The cell 


is adjusted to generate a current of ten 


yravity of 1,2 compensating 


units which is termed the residual cur 


rent. The compensating cell current of 
and the measuring cell 
10 unit 


Thus for 


minus ten unit 


current of plu add algebraically 


to produce zero a gravity of 


MEASURING 
CELL 


AMPLIFIER 

















COMPENSATING 
CELL 


RECORDER 
AND /OR CONTROLLER 


1.0, there 

\ density ot 
negative 
the Delta | current 
adjusted so 
Delta | 


scale deflection and thus there is a 


zero input to the amplifies 


1.2 will have a net increase 
of two units, which is called 


The amplifier sensi 
that two 
current 


negative 
full 
full 


tivity 1s 


units of produce 


cale indication on the amplifier, panel 


or recorder that n dicates zero for 


full 


meter 


a gravity of 1.0 and scale for a 


yravity of 1.2 





Level measurements of granular solids 
Measurement of the level of a granular solid 
in a hopper such as would be encountered in 
feeding a catalyst in a catalytic cracking unit 
S. Becker (Sun Oil Co.) 


radiation detection device, the 


was discussed by F 
The use of a 
gagetron, from its original development to its 
present improved state was illustrated through 
examples of installations using these techniques 
The 
sensing operation were described 
that it will 


fundamental physical principles of the 
The gage 
tron has proven safely measure 
level in the most difficult and hazardous proc 
esses and has the advantage that it can be 


repaired or replaced without shutting down 


the process. Another type of level instrument 
described, operates on a capacitive principle. 
it will give a more accurate and constant level 
reading in those processes where a probe can 
be designed to withstand the operating condi 
involved Processes capacitive 


tions using 


probes must be shut down for instrument re 
plocement 


Phe gagetron operates as a level con 
trol because material in the path between 
a rachoactive source of gamma radiation 
and a detecting geiger-tube varies as the 
level varies. The amount of material in 


the path of the radioactive tubs 
the 


ab or bed 


peiyet 


circuit is indicative of amount ot 


gamma rachation and how 


much of the radiation will get through 


to develop an electrical signal In a 


typical application the radiation cells are 


positioned in a spiral direction up the 


hopper walls Locating individual 


sources vertically or spirally on the 


hopper wall permits a level indication 


through detection of how much of the 


anticipated radiation is not absorbed 
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In using the gagetron system, care 


must be taken in properly spacing the 
radiation sources in a vertical path in the 
Radiation intensity varies in 
the the 
ource It 


container 


versely as square ot distance 


from the is therefore neces 


increase the amount of radium 


(in the case described) in each 


sary to 
source 
below the top source in order for it to 
the 


variation at 


level 
total 


sources 


mcrement ot 
The 
the 
100 counts 


same 
the 


radiation of all 


produce 
top source 
ot ganima 
must not be more than about 
which is the maximum for 


tube 


per second 


which the geiger is normally de 


signed 
In a typical installation the spacing 


between radium sources was two feet 


Ihe counter tube was mounted two feet 


above the top source It must be re 


that a 


materially 


over 
lite 


membered temperature 


200° F will shorten the 


ot the counter tube 
lhe capacitive type level instrument 
change in dielectric 


operates due to a 


material between two plates of a con 
denser. One plate ot the condenser 1s in 
the form of a metallic rod inserted ver 
tically in the hopper Che other plate ot 


the condenser can be the side of the 
hopper bin or another rod placed in close 
proximity As the level varies the total 
capacitance of the system varies due to 
a changing dielectric constant 

Another 


by having a fixed dielectric such as teflon 


capacitive instrument varies 


on the metallic rod with the variation in 
capacitance due to the change in the size 
ot the second plate caused by varving 


the height of the hopper 
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The application of SR-Strain Gauges 
to materials handling 

Use of resistance-wire strain gauges in meas 
uring pressure in crude oil pumping systems and 
in measuring weight of tanks, bins, and hoppers 
were two of the applications described by oa 
Bosworth (Ruge 


chemical engineer, W. H 


deForest). Other applications are discussed in 
which 


and where, 


remote applications are advantageous 


in conjunction with recorders and 


controllers, they ore used as primary transducers 


in automatic systems. The principles of opera 


tion of the strain gauge which produces a 


variable electric signal by changing the diam 


eter of resistance wire and how it is used as 


an integral component of pressure cells and 


load cells were described. Pressure cells for 


highly 


ranges of 


corrosive conditions and for extreme 


pressure ore available. For low 


100 Ib 


small strain gauge beam is used with a high 


pressures below sq.in. a bellows and 


degree of accuracy. Differential pressures can 


be measured through a system of attaching two 


bellows in opposition. Crane scales, which are 


other units operating on the strain gauge prin 


ranging from 


ciple, are available in capacities 
% to 25 tons 


Ihe strain gauge con fine 


grid of wire (Fig. 4) made of ma 


terial which translates strain into 


resistance values directly 
proportional to the 


While the actual change in re 


changes in 
magnitude of the 
straim 
sistance ts slight in terms of the overall 
resistance of the strain gauge it is highly 
reproducible when measured properly 
wire 1s imbedded in a matrix 


Attached to the 


Phe grid 


of paper and cement 
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Electrical auto-batch weight control 
system for moterials 


Tank and hopper weighing for the purpose 
of feeding or storing material is a natural 
application of the Baldwin's SR-4 load Cell 
B. L. Sutton (Gilmore Industries) discussed a 
set-up for adding accurately three different con 
stituents of a batch process. The advantages 
of using lood cells under tonks and hoppers of 
odd shapes and out of the way places is pointed 
out. The adaptability of the strain gauge os a 
primory transducer for transmitting representa 
tive signals to conveniently located automatic 
recording and control units is also brought to 
mind. Also the accuracy of the botch system 
and the simplicity of an electrical weight system 
ore emphasized. Standard instrumentation 
used in this system which offers flexibility 


complete cutomation 
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The application of gravimetric feeders in 
continuous processing 


The uses of gravimetric feeders in solving the 
problem of metering difficult solid materials 
were presented by a chemical engineer Andrew 
Melnychunk (Omega Machine Co Processes 
using grovimetric feeders of the mechanical 
type, the pneumatic type and the loss in weight 
type were described Methods of feeding 
weighing, proportioning and controlling were 
discussed. Some of the difficulties in handling 
such materials whose bulk densities show ex 
treme variations both while at rest and while 
in flow were brought ovt. An accuracy of plus 
or minus 1% of a given teed rate can be 
attained with a flow rate of 50 tons per hour 
Solids, liquids and slurries of variable densities 
con be handled with this gravimetric method 


of determining feed rate 
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rock dust and controlling the flow of 


acid into a continuous acidulating pro 
the 
depicted in the accompanying (Fig. 7). 


ct used in fertilizer industry is 


The essential functions in this 


feeder are « ontrolling, 


four 
feeding, weighing 
and proportioning 

A specially modified pneumatic con 
troller having standard components, in 
band and reset 


cluding proportional 


adjustments, is used in conjunction with 
an indicator in order to set the desired 
feed rate. A 


mined by this adjustment i 


pneumatic signal deter 
connected 
to the feeding mechanism, The primary 


feeding of material is by a tightly 


fitted rubber bladed rotor which is driven 
by a pneumatically positioned variable 
The 
tains the finely pulverized aerated ma 
terial the 
belt in a controlled volume proportional 


to the 


peed drive rotor effectively con 


and delivers it to conveyor 


pneumatic signal received \ 


econdary teeding or trimming action i 


contributed by the vibratory tray, whose 
amplitude of vibration is controlled by 
a pneumatically positioned rubber wedge 
fhe rubber wedve is operated from the 
inal received pre 


ane pneumatse 


The 
help to de 


viously vibratory tray in addition 


aerate and to maintain a 





material 
belt 


a constant 


more uniform bulk density of 


which is delivered to the weigh 
carried on 
belt h 


supported hey a 


Ihe material is 


speed troughed weigh iving a 


pivoted weigh span 


pneumatic diaphram. The air pre re 
required under this diaphram is propor 
tional to the weight of material carried 
belt. This 
sent to the 


trom 


on the signal is 
then 


deviation 


pneumatic 


whe re 


controller 


the preset pneun 


pressure 1 immediately compensated 


tor The pneumatic signal as received 


Contre! 








from the weigh span diaphram may also 
control proportionally the 
fluid 


and sent to a 


he used to 


flow of the The signal is amplified 


liquid pneumatic ratio 


controller which together with an orifice 


meter and a diaphram control valve 


complete the control loop he capacity 
of this 


hour depending 


unit ranges up t tor 


upon the material 


density with overall accuracy 
or minus 1% 
Several of 


operation 





The use of differential transformers 
in materials handling 


Discrimination between types of fluids using 
a common pipeline distribution system is being 
accomplished specific 


by continuous gravity 


system with a differential transformer 
This is 


transformer 


testing 
one of the 
that 


as a primary transducer 
applications of a differential 


Cc. € 


Control Co.) gave as an illlustration of the high 


Roessler, Jr. (Automatic Temperature 


sensitive capabilities of a system using this 


new device. The differential transformer is a 


device for converting change in physical posi 


tion into a proportional electrical signal. In 


one application it is attached to the end of a 


Bourdon tube to sense the motion in the end 


of the tube caused by hydraulic pressure. In 


another case it is attached to a torque tube 


to sense the displacement from equilibrium 


caused by the variations in the weight of fluid 


in @ constant volume due to specific gravity 


changes. To measure heavy weights such as a 
60 ton chemical storage tank, a combination of 
differential transformer attached to a Bourdon 
tube connected to a hydraulic load cell is used. 
Filling containers with liquid on a production 
line to a repetitive accuracy of 0.1% along with 
automatic tare compensation is commonplace 
A system using this element, being a transducer, 
installation and centralized con 


allows remote 


trol 
tormer consists 


The differential tran 


of two primary windings connected ina 


Page 492 


relation hip ind two sec 
180 degree 


erTies aiding 


ondary winding connected 
out of phase with each other in a series 
Both the 


econdary coils are wound together 


bucking relationship primary 
and 
on a single bobbin of ceramic material 


\ small 


the windings 1 


iron core when placed within 
the controlling factor of 
the transducer signal 


When the 


gized by a 


output 


primary winding is enet 


mall 


ipproximately 


alternating current 
3 volt 

in the electrical center « 
linkages 


identical, a 


potential ot 
the armature 
the coil, the 


econdary winding are 


each 


both 


flux about 


winding are electrically 


Thi 


induced 


s¢ cond iry 
balanced result 
tial 


coil and as 


in an equal poten 


being into each secondary 


the secondary windings are 


connected in a bucking phase relation 
the 


other, 


will cancel 
the oretical 


The residual output voltage 


hip voltages induced 


each resulting. in a 
zero output 
at this null position is less than .001 volt 
When the armature } 


neutral position in one direction or the 


moved from thi 
other, a greater signal is induced in one 
of the 
responding reduced signal will result in 
the other to the 
shift in the flux field caused by the arma 
The 
tween the induced potentials in the two 


econdary windings and a cor 


econdary winding, duc 
difference be 


ture «di plac ement 


the resultant out 


Phe phase 


econdary windings ts 


put signal of the transformer 
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ot the dent 1 


the direction of the 


output signal is depet po 
armature motion v 


ot ce iWwn between the armature 
flux field, the 


chrectly 


balance 
output 
mace proportional 

placement ov 


limited operating range. Output vol 


amount ot armature di 


ot approximately QOUZ5 volt per 
input on the primary winding for 
OOl in. of 


common on thi 


armature displacement 
type ot | displa 
former manul 


ment tran 


tured with output voltages m 
0.10% for 


tions and for dir placement 


within accumulative 


primary elements 
It the 
retinery in it 


differ 


which is being u 
pipeline distribut ystem, the 
ential 
placement of a torque tube which 1 


transformet to sense di 
used 
ihe gravity measuring dlevice 


tant 


at i pet 
Phe torque tube is a 
tub 


0 the 


con volume 


through which a continuo ump! 


flow As the 


main 1 11M ! 
the weight of the 


gravity varie 


tant volume re tube and the 


contained liquid y 


con 
incremental change 
r tube te 
ensed by 
mounted at 


tube Phe 


diffe rent il 
the far 


output 


end ol 
signal riec , wit! t} 


pe ite gravity 
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application of 


punched cards 


to chemical process control 
R. F. Stevens and J. F. Brady 
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As the size and complexity of the chemical plant increases, the magnitude of the contro! problems 
becomes a clerical burden. There is a continuous pressure to obtain products of higher quality 
at lower cost and at a greater rate. The number of chemical analyses made every doy in a large 
chemical plant is astounding, as is the quantity of recorded physical operating data compiled by 
operating departments and process engineers. At the St. Lovis plant of the National Lead Co 
Titanium Division, almost 2,000 chemical analyses are made each operating day. Records from 
plant log sheets and recording instruments are of similar magnitude. These must be summarized 
and evaluated by trained personnel to determine performance, recoveries, representative quality 
and cause-ond-effect relationships. This paper describes a system, which has been found to be 


satisfactory, of employing punched cards and conventional accounting department facilities 
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atic ease off 1 CALCINATION DEPT. 
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ter the value and depen Beriees) Lect Cenecer 
trol test ind inalyse 


has been found that he minimum P sane — a5 
: . . ’ J : 7 , 7 ’ 


amount of da that ; nece ary tor 
control are than can conveniently 
handled col ventional method ¢ 

ogee he pencil, the ty Fig. 1. Rotary kiln operating data on McBee keysort card 
writer j ] calculator 
inSW » many such problems can 
found in the employment of one or sey Second Stage 
eral of the punched-card, data-handling , 

ame readily apparent that this 


he advar 


ystem hese systems, whereby digital , 
, mai ereby d : lata handling would 
information is represented by holes at tageous in many applications The a 
ippropriate locations on the face of the counting department was equipped with not occupies 


card, make relatively simple rapid re ome 1.B.M. machines, hence the next 


cording of basic data into a cheme nove was to design an I.B.M. ecard for 


which will allow mechanical computa finished product. A diagram of this 


iccommod 


tions at astounding rates of speed. Such ecard j hown in Figure 2. As can he 


ystems are also well adapted to many noted, the columns used represent phy , Fourth Stoge 


ol thy | ti il techniques used, uch ‘ il dimension such as tonnauve pac k 

' 1 ¢! 1 1 1 To record a larger amount of information than 

is curve fitting by the method of least coding, and the chemical and physica 
' , this, an increase wos needed in the storage 

quar multiple correlation Toil uialyses of the lot, and require only 44 

capacity of the process dato side of the card 


| 80 columns in the card. Sinee 


cance tests, and analysis otf variance Th F b , ' hich 
information on the individual is is feasible through geometric coding whic 


cards can be printed at a rate of 80 to allows the punching positions from 0 to 9 in 

" clusive to represent numerical values in the geo 
metric progression 1, 2, 4, 8, 16, 32, 64, 128, 
256, and 512. (See Figure 3.) Any numerical 


value between 0 and 1,024 can be represented 


First Stage of System Development 100 cards a minute, they car 


to print a daily production report 


Data can be recorded into punched cards in is. in effect, a listing of all the material 


a number of ways. At the St. Louis plant of chemical and physical analyses 


National Lead Co., Titanium Division, the first ‘ 


et 


| by punching the combination of positions which 


istributed to the activity 
attempt was to utilize the edge punched cards add up to that number. Only one combination 


Here were recorded daily average chemical of numbers from a geometric progression will 
unalyses at one phase of the process. The add up to a given number, and this combination 
product from several rotary kilns was classified Third Stage will represert no other number. Hence, any 
as to the kiln used, the per cent titanium dioxide, It was decided to use the other 36 numerical value containing not more than three 
the calcination temperatures achieved, and sev columns on the right-hand side of this significant digits can be represented by appro 
eral of the quality attributes of the product. An for recording process variables for priote punches in a single column of an 1.BM 
example is shown in Figure 1. These cards are bsequent corre lation Since he pro card. The slide rule shown in Figure 4 has been 
normally sorted by inserting a needle through ess is fairly” involve ind physi devised for this purpose, and geometric coding 
the stack and allowing those which have been movement through its operations can be determined in a few seconds 

punched on the edge to fall out. By counting quires some thing in the order of sever: Conversion of a given number to geometric 
the cards from each operation, one can get an days it as desirable to include coding is accomplished by finding this number 
average and a frequency distribution with a much of this representative proces n or the closest number below it on the center 


minimum of effort formation ; possible on the card row of numbers across the slide rule. If punch- 
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3 Application of geometric coding to 
punching positions on an 1|.B.M. card 
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ing is required in positions numerically higher 
than 5, these ore indicated directly below this 
number. Alternate reference numbers on the 
middle row, beginning with 32, receive a punch 
in the 5 position. To find which of the positions 
on the card from 0 through 4 should be punched 
the 10ths digit of the reference number from 
the center row is set on the first opening on 
the left-hand side of the top slide. The units 
digit of the reference number from the center 
row is set opposite the arrow not shown 
in figure) by the use of the middle slide 
By referring to the window on the top 
slide containing the 1l0ths digit of the de 
sired number and then referring to the units 
digit of the desired number beneoth this open 
ing, one can find the coding to be punched in 


the 0 through 4 positions on the card 


After the data have been recorded on punched 
cards, the information is available for a number 
of purposes. In many industries it is the prac 
tice to prepare daily summary sheets of proper 
ties and characteristics of products. Such sum 
maries often entail considerable computing, tys 
ing, and other clerical work, and result in un 
desirable lags between the time when the basic 
data ore available and when copies of summar 
ies are distributed for action. With the basi 
data on punched cards, such summories con 
often be run off in a few seconds with a 
tabulating or accounting machine At the same 
time that such summary sheets ore being run off 
on the tabulator, ao summary punch may be used 
to punch automatically the summarized data 
on to summary cards. Dota on cards can be 


tabulated and added at speeds up to 150 cards 











Slide rule for conversion of numerical values to geometric coding 








Fig. 5. Mark sensing of geometrically coded data on an 1.B.M cord 


a minute, and the data on the printed form 
produced from the cards is arranged as desired 
by wiring the control ponel on the tabulating 


machine 
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process control 





the availability 
key 


advanced 


was found that 
card-counting 


data, it 
of the 
punch alone, 


sorter and 


with no more 


equipment available, justifies the punch 


coding of a considerable amount of 


process data 


Advantages 


Card-tabulating or accounting ma 


chines add considerably to the speed 


relation technique, or the combined ef- 
fect of several process variables upon a 
final product property may be investi 
gated by the method of multiple regres 
sion, These statistical methods may be 
employed to determine the degree of 
certainty with which one may say that 
such relationships exist and to deter 
the 
final product property corresponding to 
the 


mine amount of variability of the 


given process variable 
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Fig. 6. Digital frequency distribution for im 
purity levels at sampling point No. 3 (127 
samples) 


with which statistical information can 


be obtained. In 
cards are sorted by digital groups and 


‘progressive digiting,” 


progressive subtotals of these groups 
are found with the tabulator. The addi 
the tabulator pro 
vides the sum of squares desired. Hav- 
ing this and the total of 


the data, one can quickly calculate with 


tion of subtotals by 


accumulated 


slide rule or desk calculator the average 
and standard deviation. This technique 
is particularly adaptable in studying dif 
obtained 
units by 


ferences in results between 


various processing means ot 
the comparison of averages or by vari 
the 


process industries that variation of re 


ance analysis. It often occurs in 
sults obtained is of such magnitude that 
the 


processing 


to establish definitely differences 


gained on various units, 
have to be subjected to 


The 


calculation of 


much data 


variance availability 


tor 


analysis of 


of a means rapid 
such analyses encourages the use ot sta- 
tistical tools for the examination of such 
differences rather than the expedient of 
guess work, 

Another advantage in storing data on 
punched cards is the availability for 
rapid examination of — relationships 
which may exist between process vari- 
ables and final product properties. Such 
relationships can be studied—one process 


variable at a time—with the simple cor- 
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REGRESSION OF 


DEPENDENT VARIABLE 1. 


of 40 hr. was required to segregate the dato and 
With the method 
of progressive digiting a tabulator would have 
The eight 


simultaneous equations which required solution 


secure this basic information. 
cut this time down to a few hours. 


for calculating regression coefficients were solved 
by the Doolittle Method, which took about five 
days. Again, the time required could have been 
cut to a fraction of this by the use of a tabvu- 
lator or a calculating card punch. With multi- 
unit equipment such as 1.B.M. 701 or the Rem- 
ington Rand Univac, solution of these equations 
could be accomplished in a motter of minutes 

The regression coefficients obtained and their 
significance are shown in Figure 7. Here inde- 
pendent variable D was the only variable which 
indicated a significant correlation with de- 
pendent variable 1 showing an approximate .03 
decrease per one unit increase of D. The var 
iance of dependent variable | attributable to D 
96% of the total. On the other hand, 


independent variable E is the only variable for 


was 


which a significant correlation was indicated in 
the correlation of dependent variable 2. A 1.1 
decrease in dependent variable 2 was shown 
per one unit increase in E, and 4.3% of the 
variable 2 variance was attributable to varic 
tions in E. It should be pointed out that the 
nonsignificance of the correlation of the other 


independent variables does not necessarily mean 


REGRESSION OF 
DEPENDENT VARIABLE 2. 





COEFFICIENT 


SIGNIFICANCE 


| COEFFICIENT | SIGNIFICANCE 





0.0094 < 90¢ 


0.216 < 908 





-0.0021 < 90 


0.247 < 908 





2.38 > 90¢ 


279.3 < 9¢ 





-0.0256 > 996 


< 99.9% 


0.087 < 908 





0.0217 < 90¢ 


>s5¢ 


etaht ys < 9e¢ 





0,397 < 908 


15,156 <90t 





-12,998 < 90¢ 


512.2 < 908 





0.383 < 90t 








14,34 <90¢ 








Fig. 7. Multiple regression coefficients and their significances for eight independent 
variables correlated with two dependent variables 


A multiple regression calculation was carried 
out with spectrographic data cards. This calcu- 
lation involved two of the properties of the 
final product as dependent variables. With cards 
representing 112 samples from one particular 
process point these properties were correlated 
against eight independent variables. Six of 
these variables were elements determined spec- 
trographically, and the other two were concen- 
trations of compounds determined by X-ray dif- 
fraction analysis. This eight-independent-variable 
required ten simple sum 


multiple regression 


mations, ten sums of squares, and forty-four 
sums of cross products. All these quantities were 
obtained with a card-counting sorter by means 


of digital frequency distributions, and a period 
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that no correlation exists. There is the possibility 
thot, because of lack of sufficient variability of 
the independent variables or because cf excess 
variability of the dependent variables due to 
undetermined causes, the data might be inade 
quate to show a correlation, even though one 
exists. 

After completion of the initial stages 
of adapting punched-card methods to a 
number of process control problems, one 
that 
complicated 


can state what appeared to be a 
rather 


has resulted in 


procedure at first 
an actual simplification 


of a number of duties and problems 


Presented at AIChE Washington, D. OC 


meeting 
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use of 


computers 


in kinetic calculations 


Gas-Phase Tubular Reactor Kinetics Involving Differential 


Fouling of Heat-Transfer Surface 
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One bay of calculating 
equipment. Units are inter 
changeable for quick servic 
ing 


The purpose of this paper is to show how the general practitioner in chemical 
engineering can make more use of applied kinetics in industrial work. The material 
is not aimed primarily at the kinetics specialist, although he might find the approach 
useful. In most industrial work the use of sound applied kinetics has been limited 
too frequently by the mathematical complexities which force the engineer to make 
many undesirable simplifying assumptions. This means that the practicing engineer 
does not make sufficient use of the fundamental academic work in kinetics, particu- 
larly in combining concepts from several idealized systems with his admittedly 
complex, practical system. The authors hope by the example given here to show 
that large computers, which are now available, permit the general practitioner to 
make more use of reaction kinetics. A companion paper by J. A. Beutler on 
programming for such computation will appear in a later issue. 


A proces tudy of an industrial re Results show how a large c ute the case choses 1 yplies ch 
actor led to kinetic relationship can serve as a pilot plant the other | h ystem cannot 
too difficult mathematically for solution extensive imdustrial ipplication rf hosen with ‘ dom, and tl 
by ordinary desk method The tem mathemati in chemical-engineering a i! lify v assumption cannot 
studied was a homogeneous gas-phase work is frequently limited by the need ult, most imdustrial 
reaction occurring in a tubular reaction — for making too many assumption In problem 
system (pipeline reactor) in which part many cases operation in q oO ba 
of the heat of reaction was transferred can be described idequately by 

the surrounding It was nec ivy ential of gebraic equatior n } trome computers has been 
to derive Spec il relation hips to take equation are too compli ited ¢ olve into a practical oO olving 
into account the change in heat transfet on a practical basi Recourse is then mathematical ‘ ip 
caused by fouling of the tube wall. The made to simplifying assumption For fe tking = the 
variation in heat-transfer coefficient example, equilibrium may be assumed assumptions previously found 
with position im the tube and on-stream hen it is not justified, of econd: | lopment potentially 
time together with the nonadiabati reaction-rate eftect m " ected rat ctw ! hye cad 
nomisothermal condition n the reactor In academic work the 
led to simultaneou noni partial system 1s carefully chosen ; 
differential equation which required so that the idealizing a iptior For detailed derivations, order document 4399 
machine lutior ‘ us work the arv are fulfilled. In thi | : i] from A.D.1. Auxiliory Publications Photoduplice 
Whirlwind | comput Massachusett of the experiment tion Service, Library of Congress, Washington 

25, D. C., remitting $1.25 for microfilm or $1.25 


nstitute « e¢ wlog ‘ ser 
Institu i Ol wa used for photoprints 
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Type of 
Relationship 


Kinetic 


Pressure drop 


Heat bolonce 


Heat transfer 


(fouling ) 


dQ 


Starting Equation 


dx 


Vv dé 


we dt 


Table 1.—Process Equations 


Final Form of Equation 


r z | pD 
+1 z L &(273 + ¢ 


Important Assumptions Beyond 
Starting Equations 


a) Perfect gas laws 


b) Side reactions are small and un 


affected by process conditions 


c) All radial concentration gradients 
negligible (Reactor L/D is high 


Average molecular 


used 


weight moy be 


Average c, and \H may be used 


Average h. and k may be used 
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be progressively | l t 1 draw I ‘ ns « ‘ r zer in the desired ovtput form: typewritten data 
excessive temperature photographs of oscilloscope plots of important 
variables 


Examples of the instructions and restrictions 
used in the computer solution of the problem 
where ore 
roce 
proc Solution will start at an initial feed rate 
of A equal to 25 
, 2) Wf the temperature reaches a predeter 
nperature rie OC% How ra ‘ 
4] mined maximum value at any point in the tubular 
) tate | | 1 1 
, ] ] ‘ reactor or adiabatic section, that profile will 
automatically be repeated using one unit less A 
feed 
3) Every time a successful temperature (ft) and 
conversion z profile is obtained onother is 
avtomatically started using the same «_ but with 
a value of & (on-stream time) increased by pre 
determined increment 
4) A run will be automatically terminated 
when « 10 
‘ 
1. Reduce the differential equations to dif 5) A photograph will automatically be token 
ference equations and fix all boundary condi of both the successful and unsuccessful conver 
tions and control limits imposed by physical con 


siderations 


process design 


2. Construct a detailed mathematical flow dia 
gram which shows the sequence of operations 
t t t 

o be taken in solving equations sion (z) and temperature (f profiles at selected 

3. Convert the sequence of operations into oa values of 4 

> f t tion m te 

series of actual machine instructions (Computer 6) Values of the heat-transfer coefficient U 
P 

rogram will be automatically typewritten for a number 

4. Prepore punched poper tapes containing of valves of | after each successful profile 

he m n ' m test 

the machine program in proper for and tes 7) Every time a gas temperature is computed 
operation an automatic check will be made to determine 

5. Operate the computer and obtain results if that temperoture is below the coolont tem 

perature at that point. If the gos temperature 
is lower than the jocket temperature, the valve 


of U 10 will be used to correspond approxi 





_s 2 _ 2 — 2 ._- 
4 mately to heating by natural convection 


REACTION RATE CONSTANT 
VS. 
” TEMPERATURE 


K 
8 8 


i 
° 
° 


The gos temperature at intervals along the 
reactor length was plotted on an oscilloscope 
the individual points being close enough to form 
in effect a continuous curve. A photograph was 
token (time exposure) of a profile at selected 


values of &. At the start of each new profile 





the film in the camera was automatically 


oO SEMIWORKS DATA 
changed and the picture wos indexed The 
e PLANT DATA points in the adiabatic section of the reactor 


usually appeared somewhat scattered becouse 


RELATIVE RATE CONSTANT, 











of the numerical integration method The « 
version of A was calculated and plotted vs 


5 
—— 10 
273+? 2 reactor length at regular intervals on the same 
A. 


L70. 180 190 200 210 220 230 











2.40 oxilloscope groph as the temperature Alte 

i. eoch successful profile, the heat-transfer coeff 
. 

160 ¢ °C cient values to be used in the next profile « 


lation were automatically typewritter 


i lh lll ll lll lll tliat ; 


300 280 260 240 220 200 160 


Fig 2. Reaction rate constant as a function of temperature 
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A TYPICAL 


COMPUTER RUN 


{ 
| 


ype er 


REACTOR LENGTH 


Fig. 3 





Photographs of oscilloscope tube face 
during operation of the computer 


Results of Calculations on 
Whirlwind Computer 


A. TYPICAL RUN 


Fifty sets of condition 


representing all 


operating 
combinations of vari 
ables in the range of practical interest, 
and the appropriate punch 
this 


Figure 3 shows the tempera 


were chosen 


tapes containing information were 
prepared 
ture and conversion profile during one 
hitty The 


picture for x, 25 is a good example of 


of the runs of these sets 
what happens when the feed rate of A 
is too high: the temperature, t, reaches 
the limit value a short way through the 
reactor. The machine stops calculating 
thi profile, the feed 
Si 24, and begins calculating a 


prohile As 


reduces rate to 
new 
the photograph shows, this 
also is too much A and the A feed rate 
reduced. In this run such a 
repeated until x, 18 At 
this feed rate the limit was not reached 
hot 


reaction 


1 again 

cycle was 
in the tubular section, and a pot 
resulted instead of a runaway 
It should be noted that the 
curve dropped rapidly in the hot spot, 
that the 


had been occurring there. Incidentally, 


conversion ° 


indicating most ot reaction 


the conversion curve does not drop to 
the x axis at complete conversion be 
factors which were 


For this profile (at 


cause of the scale 


found necessary. 
18, 0), 


exceeded in 


the temperature limit 
the 
because of insufficient conversion in the 


0 


was adiabatic section 


tubular section. This is not readily seen 
from the photograph for two reasons 
first cal 
culated along the profile in the adiabatic 


the 


there are only a few points 


ection because of programming 
method, the 
limit was exceeded quickly and the last 
the 


on the oscillos« ope. 


and second in this case 


area of display 


The A feed 


successively to 


point was above 
rate 
therefore reduced 
16, and at this value a profile was 


satisfied all 


was 


Oo 


calculated limits 


which 
imposed 

The break in the 
about 60% along the profile tor x, 16 
the third jacket section 
the effect of a 
temperature 


temperature curve 


is the start of 
rhis 


in the 


change 


the 


illustrates 
cooling along 
tube wall. 


After 


profile for x, 


calculation of the successful 
16 at @ 0, the 
began calculating a 
10, taking 
into account the fouling which occurred 
between @ = 0 and @ 10. With the 
coefficient caused 


ma 
chine immediately 


profile for a 16 at @ 


o 


heat-transfer 
by this fouling, profiles were calculated 
as at 
was obtained 
20, 30, 


reduced 
time until a successful one 
This continued at d 10, 
\ typical result ts 
(bottom) for @ 


zero 


shown 


40 and 


etc 


in Figure 3 
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a feed rate which has been reduced to 
be 13 The automatically 
terminated when +x, 10 


x run was 


B. GENERAL RESULTS 


the interest in this 
study was the productivity of the plant 


the 


Since primary 


reactors, the most direct measure of 
a particular set of re 
should be the produc 
course 1 


effectiveness of 
variables 
Production of 


action 
tion. directly 
proportional to the feed rate of the 
reactant 4 In addi 


tion to being able to compare the pro 


limiting reactant 


duction indicated by the computer with 
actual plant production 
to learn the 
to operate the reactor 


it was possible 


from computer how best 


It became apparent during the work 
that the 
an excellent clue to the performance ot 
the run, and 
built up of the 
shape. The method of 
data, therefore, 


temperature profile prov ded 


gradually a picture 


most desirable profil 
analysis 

was to go over each rut 
and to examine the temperature profil 
in detail. It was found that productivity 
was linked to the 
When the hot spot was in the upstream 
part of the the 


part of the run, the run life was limited 


hot spot position 


reactor during early 
and average production therefore de 
The effect of the 
on the temperature profile in general 
and the hot 
determined. For example, it was shown 
that the first 
jacket temperature had marked effect 


creased. variable 


spot in particular were 


small changes in section 


on ultimate run lengths and hence pro 
duction. Some of these temperature pro 
file differences are shown in Figure 4 
The same type of study was made or 
the effect other two 


jacket temperatures 


of chi ie in the 
inlet 
Production 


gas temper i 
ture, and pressure mcrease 


also were estimated for change i! 


reactor operating conditions 


In a consideration of the checking and 
verification of the mathematical model 
with actual plant operation, three met! 

ods of checking computer results wer: 


used 


(1) comparison of the method of operation 
and control of the computer runs with actual 


plant experience 


(2) comparison of changes in temperature pro 


files with changing operating conditions for 


computer and actual plant 


(3) comparison of actual production increases 
obtained at the plant with those obtained on 
the computer when certain operating variables 


were changed 


First the experience comparison one 
of the experienced men from the plant 
ior 


operated the computer certain of 
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the computer runs and concluded his 
work with the remark that the response 
to changes in the operation of the com 

puter was the same in almost every 
respect as in the operation of the actual 
plant. He said that his plant experience 
was directly translatable to technique 

for operation or manipulation of the 
computer. Though somewhat novel, thi 

can be regarded as an important check 
of the computer results; in fact, in all 
computer-simulation studies carried out 
in these laboratorie the engineer 01 


chemist familiar with the process a 


tually operates the computer 

The second comparison is with tem 
perature profiles The position of the 
peak in the temperature profile and the 
way it moved with time was checked 
against measured temperature profile 
peaks and their shifts in the actual 
operating unit. The effects of changit 
certain variables on the computer re 
ulted in the ame change ot tempera 
ture profile at the plant In a way thi 
check 1 not urprising ince the good 
rate-constant correlation of Figure 2 
made this practically certain. In fact 
the rate-constant correlation is perhaps 
more desirable is a screntitn check 

The third method of checking com 
puter results was through production 
change [he indicated conditions for 
+} 


increased production from e computer 


results were checked in actual plant 
operation. One computer run was made 
with condition vhich approximately 
agreed with a plant reference run. Pro 
duction rates for different conditions on 
the computer were determined and com 
pared with the reference run. Figure 

is an example of such a comparison. The 
initial flow rate of the limiting reactant 
\, (4,) ts plotted against the time on 
tream (@), both on a logarithmic scale 
Phis type of plot was used to correlate 
plant and computer data and gave a 
traight line in all runs These two 
runs were made on the computer with 
ill conditions constant except the 7° ¢ 

change in first section jacket tempera 
ture. Points for the 167° C. run fall con 
iderably above those for the 174° ¢ 

run, indicating a higher production 
throughout. By a proper integration of 
the productior over the total or tream 


time, it was calculated that the average 


production in the 167° ¢ run is 20 to 
25°, greater than that in the 174° ¢ 

run The sole difference to which this 
production increase is attributed is the 
reduced first section jacket temperature 
with a consequent improvement in the 
hape of the temperature profil The 
plant unit was changed to approximately 
the conditions the computer used and the 


cor 


observed production increase was 25%, 
which agrees well with the predicted 


pi 


(Table 2) 
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EFFECT OF VARIABLES 
ON PRODUCTION . 


"167°C" RUN © 
"174°C" RUN®@ 











LOG TIME ON—-STREAM 


Fig. 5. Production rate (X, 
which were identical except for the indicoted change in first section jocket 


temperature (f,) 


vs. time on-stream 


process design 


rea ' 


comporing computer runs 





Table 2.—Comparison of Production Rates for Computer Runs and Plant Runs 


Conditions 


Inlet temperature 

Ist jacket temperature 
2nd jacket temperature 
3rd jacket temperature 
Relative production rate 


Computer 


Reference 
Run 


150 
174 
177 
198 
100 


Improved 


150 
167 
177 
198 
120.125 


Reference 


Run 


150 
177 
177 
198 
100 


Plant 


improved 
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Conclusions 


A. THE PROCESS 


Iwo practical result 


the more important was the improved 


ethod of operating the plant reactor 


( lo « ly 
throughout the 


I hie ope itor now are wat hing 


the temperature profile 
run, and know what operating variable 
to the ce 


ulted in im 


hould he u ed to change ired 


profile shape. This has re 
| 


proved ethciency oft operation ind ill 


tangible production increase Ot 


more tangible >) merease 


nature is the 2 
i] 


6 
( 


in production from a simple change in 


oper iting condition No doubt the pl int 
thes« 
later 
facilitated 
pointed out how f; 
ited the troubles th 


personnel would have arrived at 


improved condition ooner o1 


the computer study greatly 


petting there 
go, and mead 


be encountered on the vy iv 


B. USE OF COMPUTERS 
bear i 


ived through wu the 


ubstantial amount of tin 


compute ! 
‘oti i 


temperature profile 


required about O.7 see. for calculation 


ricachaine \ 


onvel ) pr 


on the omplete temperature 


ancl « file required ibout 60 


ee \n entire typreal run required 30 
nun, of computer time. The 
vhole used 3C hr. of 
hitty (titty set 

12 hr. of 


gramming and preliminary run 


} 


program a i 


machine time for 


) plu 


ot condition 


hine time tor 


run 


mother rhite 


pro 


estimated tune for hand solution of 


ime work is twenty vears for one mar 


Wool k 


tinnatedl tre or an ctual sem 


duplication 
ul 


econd the computer a 


up actually wa i imulated pilot plant 


le the condition mposed and result 


obtained were of the kind that chemical 


engineers use in proce work, rather 


than in obscure mathematical quantiti 


| urthermore. condition could be varied 


over tremendous range even mto ex 


tremely undesirable combination In 


fact, the 


tine 


reactor wa blown up” many 


with wrong combination ol con 


dition it was convenient to blow up 


the reactor without having to rebuild 


equipment each time 
uric xpected bene fit re 
this 


powe! 


leinally, one 


sulted from stuly—the dramati 


ota large com 
pilot plant. It 


hown that 


demonstrating 


puter u ed a a proce 


was unusually clearly prac 


tical plant results « be obtained trom 


the mathematical ce cription of a proc 


ess with a fundamental chemical engin 


ecring analysi Furthermore, this wa 


done in terms clear and helpful to. the 
involved im. the 


widest range of people 


problem, In addition, the 
sult 


oft the 


computer re 


showed clearly the inner working 


process as a complex combination 


of basic chemical and physical tran 


formations 
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Notation 
constant 
flow rate of B at any point in the 
reactor, moles/unit time 
average specific heat of products and 
reactants throughout reactor length 
inside diameter of tubular reactor 
cctivation energy for main reaction 
pseudoactivation energy for the foul 
ing reaction 
thickness of coke deposit on reactor 
walls 
average friction factor for turbulent 
gas flow through reactor, dimen 
sionless 
average mass velocity of gas flowing 
through reactor 
gravitational constant 
heat of main reaction 
heat-transfer coefficient (by convec 
tion) across gas film on inside of 
tubular reactor 
reaction-rate constant for main re 
action 
a constant; pseudorate constant for 
fouling reaction 
average thermal conductivity of the 
coke deposit on reactor walls 
reactor length 
average molecular weight of flowing 
gas stream in reactor 
ao constant 
pressure of gas stream at any point 
in reactor 
heat evolved at any point in reactor 
from reaction, per unit time 
gas constant 
mole ratio of B to A in the feed 
dimensionless 
temperature of gas stream at any 
point in tubular reactor, © C 
temperature of coolant in jackets, “© C 
(over-all) be 


heat-transfer coefficient 


tween flowing gases and jacket 
water 

total volumetric flow rate at any point 
in reactor 

flow rate of A at any point in reac 
tor, moles /unit time 

initial A feed rate, moles unit time 

fraction of original A unreacted, di 
mensionless 

fraction of original A reacted, di 
mensionless 

contact time 

average density of flowing gases in 


reactor 
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on-stream time; length of time reactor 


has been in operation 
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Discussion 


Anonymous 
vetmnent 
pachine 


met tron 
operator 


W. H. Linton, Jr 1 thi 


vith a e imp 


R. E. Gee: ( ix 
computers of ft 
t you note as 


i ¢ hange 


computer 
mCre: 

did estin 
ist hoy 

ticular variable 
run into other trou 
this to the plant people to 
We would not 
this just because 


» We use 


to make 


ot change 


to do 


R. R. Hughes ( Shell Development 


eryville, Calif.) Phere 


assumptions present, particularly 


umption that there was uniformity 
cross sectiol He \ 


that 


i give 

mtroduced by and did y 

attempt to allow for that 
W. H. Linton, Jr 

trons 


ceTne 
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the problem of 
liquid entrainment 








What 


harmful 


effects does this liquid have on 


subsequent operations? 


Will its removal increase product purity? 


will 


removal 


increase on-grade production? 


Can this liquid be returned and processed further 


fo imcrease 


If the liquid were not present 


product 


over-all 


production? 


could as good a 


or perhaps a better one, be made with 


lower grade feed stock? 


Would the 


corrosion and 


tenance? 


Chemical 


absence of 


this entrainment reduce 


lower costs for equipment main 


Engineering Progress 


Metal Textile Corporation, Roselle, N. J 


if there were no liquid carry-over, would not 


smaller and less expensive vessels produce equiv 


alent volume and quality? 


The method or equipment must be able tk 


hondle the type ond quantity of entrain 


ment present in operation 


it should 


your processing 


have high removal efficiency and 


maintain this efficiency # least through 


normal operating cycles 


if possible, be self-cleaning at 


least through expected runs 


it should be lo mn initial costs installed 


ond low in operation and main 


tenance 





It should maintain its efficiency through o 
wide range of operating velocities to per- 
mit increasing or lowering input 

it should be as small and compact as con- 
sistent with performance, and installation 
should require only a minimum of special 
construction 

it should be automatic 
quire little, if any, servicing between turn 


in action and re- 


orounds or shut-down periods 

It should require little, if any, power and 
should operate with a minimum of pressure 
drop. 

it should provide for simple and effective 
recovery of the liquid removed and pre 
vent re-entrainment. 

It should be adaptable to existing vessels 


os well as to new equipment 


In the last analysis the decision will be 


based on sound chemical engineering 


The results 
to be achieved must govern the amount 


practice and on economics 


of expenditure. “You get what you pay 
true in the 
at the 


for” is just as processing 


industries as it i corner store 


Conclusion 


Thi 


pre 


paper was not conceived as a 


what is already on 
the result of 


several yeat 


new entation of 


record, but is rather my 


personal observations ove 


of contact with chemical and proce 


enpginect promoting and elling entraim 


ment separator 


Entrainment, though it is an inevitable 


part of practically any processing opet 


ation, is apparently not generally recog 


mized as a curable condition It is not 


limited to any particular piece or type 


of processing equipment. It may, and 


otten doe occur mm everal place or 


tages within a single vessel 
n con 
like the 


experience ol 


entrainment seems to have be 


wlered an unavoidable evil 
cold But the 


customers shows that entrainment 


common 
mhany 
with 


with efficiency, 


benefit to 


can be cured 


economy, and with many 


process operation 
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simultaneous heat and mass 
transfer in a diffusion- 
controlled chemical reaction 


PART il 


Charle s N 


studies in a packed bed 


Satterfield and Hyman Resnick 


Department of Chemical Engineering, 


Massachusetts Institute of Technology 


Cambridge, Mass 


Part | of this paper considered the case in which the reacting mixture is passed 


through a cylindrical tube, the wall of which is an active catalyst. 


The present 


Part Ii discusses a system in which the vapors are passed through a bed of 


catalytic spheres. 


The mass transfer rates were found to have an average deviation of 5.8% 


from the equation: j;, 


0.667(N», )~° 
lower than other mass transfer correlations. 


*! which predicts values of j,, slightly 


The difference is attributed to the 


smoothness of the sphere packing used here. Heat transfer rates between the 
bulk stream and catalyst surface gave values having an average deviation of 


6.4% from the expression: j;, 


0.992(Nie, 7) 


o.34 
’ 


which agrees well with pre- 


vious data. Values of j,/jn gave an average deviation of 5.5% from 1.37, a 
value slightly higher than the usually assumed value of 1.0. 


The phenomenon of hot spots in a packed bed is examined from the viewpoint 
of simultaneous mass and heat transfer rates. 
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revious studies on n insfer im 
packed beds in the range Reynold 


numbers idered here have been ob 
tained 


physical sy 


con 
four different 
tems, I hich differed 


that 


with type of 


from the present one in none i 
volved high temperature gradients be 
tween | and fluid or chemical 


reaction evaporation of volatile 


liquids ft TO particl into gase 


For Tables 1 2 order 4317 
from A.D.\|. Auxiliary Publications Photoduplica 
tion Service, Library of Congress, Washington 25 
D. C., remitting $1.75 for microfilm or $2.50 for 
photoprints. This also includes ma 
terial supplementary to Part |! 


and document 


document 


* Hyman Resnick is now associated with the 


California Research Corporation Richmond, 


California 
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je and Re ‘ 

bed of sphere 

which the present im 

concerned, however, bo 

ind mpl 

mately the 
variou 

system 

vator 

the 

ite the 


obtamed 


Experimental Procedure 


CONSTRUCTION OF APPARATUS 


The hydrogen peroxide vaporization unit, en 
trainment separator and superheater used ore 
described in Part | The vapors leaving the 
superheater possed up through a packed bed 
and thence through a downstream sampling 
station, which, as in the catalyst tube studies 
afforded a complete analysis of the gos stream 
leaving the bed 

Three diflerent beds with inside diameters of 
47, 4.8, and 7.5 cm. were used, a detailed dic 
gram of the 4.7-cm. bed being shown in Figure 
1 lt consisted of a glass column with a total 
height of 2.35 cm. randomly packed with five 


layers of 0.200-in. diam. catalyst spheres The 


process design 


packed fraction was 0.604 for the 4.7 om. bed 
0.573 for the 48 cm. bed, and 0.562 for the 
7.5 om. bed. The spheres, made of a polished 
catalytically active metal, retained a smooth 
surface throughout the runs. Two layers of inert 
Kimble Resistant Glass spheres below and one 
layer above the catalyst spheres helped to re 
duce entrance and exit effects The ratio of 
bed diameter to porticle diameter wos large 
enough (approximately 10 to to minimize 
wall effects. The bed wos supported by a grid 
of gloss rods fused together and resting on on 
indentation around the column A Jin. spheri 
cal ground joint at the top of the column pro 
vided access to the bed for construction and 
maintenance 

The temperature of the entrance and exit gas 
streams and the temperature of one catalyst 
sphere in each of the first, third, and filth cate 
lyst layers, proceeding from bottom to toy 
were measured The thermocouples indicating 
gos temperatures were mounted in gicoss wells 
The catalyst thermocouples were threaded 
through holes drilled in the catalyst spheres and 
were made of platinum.10 rhodium, platinum 
couples in order to withstand the corrosive octior 
of peroxide vapor The decomposition occurring 
on the short lengths of exposed thermocouple 
wire surface could be neglected in comparison 
with the total decomposition in the bed As 
indicated in the insert in Figure 1, the cotalyst 


thermocouples were constructed by leading the 
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two wires into the reactor through two gloss 
tubes blown onto a spherical ground joint. The 
wires were connected by a lap weld, which was 
then pulled into the catalyst sphere. The posi 
tion of the sphere on insertion into the bed was 
dictated by the necessity for avoiding contact 
the other 

the 


the 


between thermocouple wires and 


spheres. Therefore the sphere containing 


bottom-layer thermocouple was placed in 
center of the layer with the wires being brought 
down through the gloss packing; the middle-layer 
thermocouple, at the edge of the bed; and the 
top-layer thermocouple, in the center of the 
loyer, its wires brought out through the layer of 
top glass spheres 

The 7.5-cm. bed was of the some general de 
sign but had only four layers of catalyst spheres 
The catalyst spheres measuring bed temperature 
were placed in the first, third, and fourth layers, 
their positions in the layers being the same as 
described above. In operation the bed was 
insulated with several inches of glass wool and 
foil 


was reached, thermocouple voltages, condensate 


covered with aluminum After steady state 


and oxygen rates were obtained as 


in Part 1 


somples, 
described 

The range of inlet hydrogen peroxide concen 
trations investigated varied from 5 to 24 wt. % 
In the 4.7- and 4.8-cm. beds the flow rates used 
resulted in Reynolds numbers, D,G/u, 


22 to 161 and those with the 7.5-cm. bed ranged 


of from 


from 15 to 60. As was the case in the catalyst 
the 


other 


tube, surface temperature in 


by the 
from 400 


the catalyst 


system, determined principally 


variables, found to to 


900° F 


war vory 


CALCULATION OF DATA 


The measured values of gas composition, flow 
rote, and temperature were used to obtain de 
composition rates and concentration and temper 
ature driving forces. These, in turn, gave heat 
and mass transfer coefficients which were corre 
lated by means of j-factor expressions. The film 
properties necessary in calculating the factors 
were based on the logarithmic mean of the 
values at the entrance and exit film tempera 
An arithmetic mean of the gas and cata 


the film 


The mass transfer coefficients were 


fures 


lyst temperatures was employed for 
temperature 
based upon the logarithmic mean of the en 
trance and exit partial pressure differences from 
the catalyst surface to the fluid. Because of the 
heat flow characteristics in the bed, heat trans 
fer coefficients determined on an over-all basis 
are in error; therefore point values of the heat 
which are more accurate, 


transfer coefficients, 


were determined at the center of the bottom 


catalyst layer of the bed 


Results 

Vhe 
on the packed bed are given 
1 and 2-4 
ummarizes the experimental data ane 
the results it 
calculated on all basis 
the 
temperatures 


tucies 
lable 
Table 1 


results obtained from the 
in) 


,* 


2* and Figures 
transtet 
Table 2 


the 


for mass and he 


an overt 


contains results recalculated for 


and concentrations exist 


* See footnote on page 504 
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Fig. 2. Variation of mass transfer factor 


Discussion of Results 


PROOF THAT THE REACTION IS 
DIFFUSION-CONTROLLED 


that lead to the conclusion 


is diffusion-controlled 


The facts 
that the 
under the experimental conditions were 
‘art |. This 
the correlation ot 


reaction 


presented and discussed in | 


is further shown by 
the packed-bed studies as given in Fig 
ure 2. If 
controlled 
be 10 


rate alone controlled 


surface reaction completely 
the slope oO! the line should 
diffusion 
ive 
Phe 


In studies where 
other workers | 
0.40 to O50 


reported 


indicated slopes of 
slope the 
0.34, which is slightly lower than even 


tor data here 


the lowest slope previously reported for 


a diffusion-controlled system The fact 
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HEAT TRANSFER CORRELATIONS 
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Fig. 3. Ratio of transfer factors, J,,/J,,, for over-all and point conditions 
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conduction and convection 


throughout the bed 


stream by 
The catalyst 
have nearly 


pheres 
very the same temperature 
in point contact only with one 
kor heat 
between the chosen phere and the 
of the catalyst bed by solid-to-solid 

and by may be 
Heat tr fer radiation 


phe re to the 


and are 


another these reasons tran 
ter 
rest 
conduction radiation 


neglected in by 


from the chosen urround 
negligible because 
of the 
and the relatively 
thi 


ings of the packing 1 
of the 
metal catalyst 
mall solid 


catalyst sphere 1 


relatively low emissivity 
urlace 
through which 
ed to the 


Calculations in 


al ole 
( X po 


catalytic surrounding 


the fact that a dif 
the change 


which expresses in 


fusion-controlled system in 
partial pressure with height is almost 
directly proportional to the partial pres 
Integration of (63) 
that the logarithm of the partial 


ure, very nearly proportional to the 


sure Equation 
hows 
pre 
fraction not decomposed, is linear in 
bed depth Since F for inlet 
ind exit conditions, a semi-logarithmik 
plot of F vs. height in the bed allows 
the calculation of the partial pressure 
temperature at the center of the 
phe res, that is, for the bed 
the 
layer } 


is known 


and ga 
first layer of 
averave 


cle ep, 
first 


phe re laye rs 
Fk for the 


hive 


value of taken 
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3 INCH BED 
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FILM REYNOLDS 


100 i000 


NUMBER, 


DpG 
7 


Fig. 4. Variation of heat transfer factor (on a point basis) with Reynolds number in packed beds 


mech 
ol 


this 
traction 


ler by 
but a 
thre 


that heat 
accounted 
the total 


dicate tran 


anism hor 

1% 

made 
lo obtain these point values, average 


ol in various run 


and concentration 
of 


ot 


temperature 
the first 
culated by 


log F = KH 


ais 


over laver pheres were cal 


mean the relationship 


(O02) 
hydrogen 
Hf sis’ bed 
This expres 
the detailed 
tube 


the of 


lec oMmpo ed 


where FF i fraction 
peroxide not 
depth, and A is a constant 
developed trom 
the 


obtained 


Sion Was 


analysis of catalyst and can 


also. be approximately from 


the relationship 


dp dif Kp 


Page 508 


at one-tenth of the distance through the 
bed 

Figure 4 depicts the correlation which 
the 


number. 


value 
The 


was obtained between point 
of Jy the 
data have an average deviation of 6.4% 


the best 


and Reynolds 


from line 


ty 0.992(N p, 7) ~°-** (64) 


| he 


very 


are also seen to compare 


data 


values 
well the heat 
of Hougen et al. (9, 78) 
in the case of mass transfer, the present 
data 


earlier 


with transfer 


ilthough, as 


exhibit a smaller slope than the 


correlations. However, it would 
Equation (64) or the 


be 


seem that eithe 


earlier correlation can employed to 
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predict the heat transfer characteristics 
ol a pac ked bed 
The heat transfer 
with the generalized Gamson correla 
the values average 10° above the 
continuation the turbulent of 


data closely 


tion ; 
of line 
his correlation 


RATIO OF j,,/ip 


were obtained 


col ditior s at 


Values of this 


1S] i? 
considering 


ratio 
by the point 
the center sphere of the first catalyst 
layer. The technique used for obtaining 
jy iS described above. Each point value 
of Jp was obtained from the same value 
of kg as that used in calculating the over 
jp, but ka 
different 
The 
the 


values shown in Figure 2, all the points 


is multiplied by 
the other 


ill value of 
lightly 


Val iables 


values of 


are 


over-all 


values of Jp 
the 


point 


ame ds 


practically 
being slightly displaced downward and 
parallel to the correlation 
the 


to the right 
Figure 3, 


However, as shown on 


point values of the jy/jJp ratio now give 
deviation of 5.5% from the 
The fact that thi 


Reynold 


in average 


value ] 37. ratio does 


not vary with number or 


hydrogen peroxide concentration (which 
ur 


in turn largely determines catalyst 


face temperature) is strong support of 


the argument that heat transfer by radia 
tion from the catalyst sphere studied was 
negligible 


observation the 


Two belief 
that the j,,/Jp ratio throughout the bed 


support 


than one 


is also ind equal to 


greater 


about 1.37 


1. The fact that the catalyst surface tempera 
tures usually increased with bed height supports 
this conclusion 

2. Values of the over-all ratio are shown in 
Figure 3 to agree with 1.37 at high Reynolds 
the effect of heat losses and 


numbers where 


regenerative heat flow are minimized 
other data on simultaneou 
transfer in a packed bed 
Thodes ind 
who related heat and ma 

the 

the 


Hlowever, it « 


The only 
heat and mass 


are those of samson 


Hougen (&), 


transter tactors trom evaporation 


into by 


1.076 


ot water ui! expre 


In/JIp in be 
hown (75) that this value results from 
the assumption of wet-bulb temperature 
if the Ssurtace ol the porous spheres ind 
1.076 be obtained 


f the rate data the 


value can 


independently « from 
the 


phy sical characteri 


Saturation 
tics 
be 


woul 


slope or adiabatic 
ind the 
| he i> 


correct 


umption may not entirely 


(10), 


to too low a 


lead 


How 


error 


the 


and any 


value for ratio 
introduced by as 
the surface to be at the wet-bulb tem 

to aftect 


and so it may 


ver, any error suming 


perature cat hown In 


much more than jy he 


issumed_ tl (;amson 


value ol 
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repr ent the diffusion-controlled 


por 
tion, while change in the 
left-hand 


al reaction control 


how 


causing no 


portion of the curve, where 


alysis below that if ma 
transport vary in. the 
with 

umed, then the 
the diffusion-controlled cas 
velocity. It i ‘ 


ime 


manner velocity is usually a 


temperature reached 
independ 
that the 
tudes 


ent ol va 


hydroget peroxide tem a 
the behavior epitomized by 
bed 

catalyst 


appar nit 


hie re follow 


curve | at all points in the 
Since different pieces ol may 
omewhat in activity, it i 


hot 


vary 
that the 


m bed 


spot phenomenon occur 


packing ot variou 
activitie The hot 
it that time relatively 


activitie ind are 


containing 
intermediate piece 
of catalyst posse 
high diffusion-rate 


controlled, wherea the other piece ol 
controlled 
that the 
reached by a solid 
diffusion-controlled 


(59) 


catalyst are reaction-rate 


It was shown in Part I ten 


per iture urlace 
which 4 may be 


estimated from Equation 


Al 


(C+ AH/C, > p) 


(jp/Ju) (P/P aw) Np, 


(59) 


Under the relatively common condi 


thon 


N «, and the 


where Np, approximately equal 


reacting component 1 
relatively dilute, this relationship state 
that the 
equals the 
of the 


however, it 1 


catalyst surface temperature 


adiabatic reaction temperature 
system. In any particular case 
pos ible for the 

to be either above or 


depending upon the 


surface 
temperature below 
thi 

of the 
and its derivation 
hot 


the ga 


value value 


various variable Equation (59) 


uggest several way 


| 


in’ which vts can be avoided 
| 


Lowering temperature 1 ol 


course, a po ibility, either by decrea 
temperature or by abstract 
reactor, It 


the 


ing inlet ga 
heat 
po ible to 


ng from the may le 
concentration ot 


inlet 


low eT 


the reacting speci For a 


this 


given 


temperature will, of course, reduce 


the tet perature of the exit gases as we I 
hot 


For example, catalyst packed 


as reduce the possibility of spot 
formation 
beds on which carbon has been deposited 
regenerated by burning 
but 


leading to 


are commonly 
off the 
temperatures 


carbon, excessive surtace 
catalyst ce 
activation may be prevented by holding 
the oxygen concentration down to a low 
level by recycling combustion pase In 
son elfective to mix 


cases it might be 


in with the catalyst a substantial amount 
olid 
absorptivity coefficient a 
heat heat 


transfer by radiation from potential hot 


ot inert material having as high 


a radiation 
po ible to act as a sink for 
spots 


The 


cated when the procedure involves en 


situation becomes more comphi 
trance of reactants as liquid and conve 


sion to a hot product gas before exit 
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| 
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‘ entially ompos 


may occur mm le ul 


throughout the upstream inlet zone by 


regenerative heating trom the hotter 


Alternately 
tream there 


downstream reaction 


it a 


Zone 


pivel di tance down 


lation in com 
temperature in the radial 


ibility 


may be considerable var 
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portions ot the 
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substantially 
reaction temperature 
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direction 
individual 
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ihove the adiabatic 
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Notation 


a catalyst surface area per unit volume 
in bed, sq.ft./cu.ft. 
area, sq.ft 
heat 
Ib.)(° F.) 


coefficient, 


specific at constant 
B.t.u 


diffusion 


pressure, 


sq.ft./he.; Dy», 


diffusion coefficient of component 
A through component B 

particle (sphere) diameter, ft 

fraction hydrogen peroxide in feed 
decomposed 

fraction hydrogen peroxide in feed 
not decomposed, f + F 1 

sq.ft.)(sec 


B.t.u hr 


mass flow rate, Ib 


heat transfer coefficient, 
(° F.)(sq.ft 

height of packed bed, ft 

mass transfer factor, (k,p, yMy/G 
(N,. ,), dimensionless 

heat transfer factor, (h/C,G)(N,, »)* 
dimensionless 

coefficient of mass transfer, Ib. moles 

hr.)(sq.ft.)(atm 

mlecular weight, Ib./lb. mole 

Prandtl number, (Cu /k), 
less 

Reynolds number, (D.G/u 
mensionless 

Reynolds number, D.G/u ‘ 

Schmidt 


less 


dimension 


in bed, di 


number, (u/pD), dimension 


portiol pressure, atm.; 


partial pressure of inerts 
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rate of heat transfer, B.t.u./hr 


temperature, F.; Ty, wall tempera- 
ture; T., 


T,, film 


temperature 


overage film temperature 

temperature; T,, stream 

rate of decomposition, lb. moles/hr 

total rate of flow, Ib./hr 

mole fraction hydrogen peroxide in 
vapor 

finite difference 

void fraction in packed bed 

viscosity, Ib. / (sec.)(ft 

3.1416 


density, Ib./cu.ft 


SUBSCRIPTS 


my component A, referring usually to hy 
drogen peroxide 
component B, referring usually to mix 
ture of steam and oxygen 
film conditions 
log mean value 
mean value 
point value; in bed referring to con 
ditions at center sphere of bottom 
layer 
entrance of bed 
exit of bed 
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ethylene 


compressibility 


factors 


Gulf Research & Development Compony, 


Pittsburgh, Pennsylvania 


Commercial operations involving orifice meter measurements of the flow of ethylene 
through pipe lines required accurate compressibility factors in the low- and 
medium-pressure ranges. This paper presents experimental data in the pressure 
range 50 to 600 Ib. /sq.in.abs., at temperatures of 20 to 100° F. A mathematical 
extrapolation with the use of an equation of state fitting the experimental results 
is employed to extend the data to —-20 F 


| poaraag 
ene y tive 
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make experimental measurements where 
necessary 

\ review of the literature revealed 
little adequate experimental information 
in the temperature and pressure ranges 
originally desired, i.e., 40 to 100° F 
and 50 to 600 Ib q.inab 

Amagat’s (7,2) P’-l’-T measurements 
on ethylene terminate at 36 atm. Data 
of Michels, de Gruyter and Niesen (72) 
and Michels 
a wide range with some data reported 
in the region of interest. Density infor 
York and White (/4) 
were obtained by extension of — the 
Michels, ef al, data with the Benedict (4) 
The 24.95° C. iso 
therm was investigated by 
Dolley (10) 


the accuracy of 


respective ly 


and Geldermans (1/3) cover 


mation used by 


equation of state 
Masson and 
from 5 to 125 but 
the results been 


Other data found in 


atm., 
has 

questioned (7, 8) 
the 
tary or outside the ce 
of the limited data available 


urvey were, in general, fragmen 


ired reyion 


In view 


aml because of some disagreement be 


an investiga 


of ethylene 


tween the various source 
tion of the /’-1'-7 
in the initially specified operating range 
was undertaken, As the neat 
a further analysis of the 
the 
ratures a 


properties 


work was 
ng completion 


indicated possi 


pipe-line problem 
bility of encountering 
low as 20 F 


etiects 


temp 
due to Joule-Thomson 
The 


expansion temperature 
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Fig. 1. Gas compressibility equipment 


therefore extended to 
since the 


that could be achieved without 


range was 
20° F. 
perature 


this was lowest tem 


extensive modification of the experimen 
factor 
limited 


tal equipment. Compressibility 
to 20° F 


mathematical extrapolation of the ex 


were obtained by a 


perimental value 


Equipment and Method 

The 
these determinations involved the meas 
urement of the pressure and volume of 


experimental method used in 


of ethylene gas at variou 
ssembled 


a fixed ma 
temperatures. The apparatus a 


similar to that employed by 


was quite 


investigator who used variable 


volume cells, and is shown schematically 


in Figure | 


Essentially the apporatus was comprised of 
five components: a high pressure compressibility 
bomb, a calibrated mercury displacement pump, 
an accurate free piston pressure gauge, a tem 
perature-measuring and -controlling system, and 
sample charging equipment. The compressibility 
cell consisted of a heavy-walled steel vessel with 
a nominal capacity of 435 cc. and was com 
pletely immersed in a well-agitated oil bath. The 
volume of the cell assembly was obtained by 
and (4 


Several 


filling the system between points (3) 
with mercury and weighing the contents 
trials indicated that the volume of the system 


was known to +0.05 cc. at calibration condi 


Chemical 


Engineering Progress 


TO MUELLER 
BRIDGE 


PLATINUM 
RESISTANCE 
THERMOMETER 














tions. Changes in cell volume with pressure 


were experimentally determined with a large 
dilatometer, and volume changes due to tem 
perature were calculated 

A 200-cc. capacity mercury displacement pump 
was used to vary the volume of the gas. The 
pump was isolated from the remainder of the 
system and adjusted to the calibration condi 
tions of 650 Ib 
time of each P-V-T measurement 


sq.in. gauge and 80° F. at the 


Bath temperatures were measured with a 25 


resistance thermometer and oa 
bridge. 
were checked by comparison with a resistance 
thermometer certified by the Bureau of Stan 
dards. + .02° F 


by means of equipment similar to that described 


ohm platinum 


Mueller-type Thermometer constants 


Temperature was controlled to 


in the literature (3, 6, 9). 

The effective area of the piston gauge was 
obtained by the methods of Meyers and Jessup 
(11) and verified by measuring the vapor pres 
sure of CO, at the ice point, as suggested by 
Bridgeman (5 

The interface locater, made from a small bore 
glass tube, provided a reference mark (2) from 
which the mercury heod was determined. Posi 
tioning of the mercury-cil interface in the tube 
was accomplished by adjusting the weights on 


The difference in mercury 


the piston gauge 
levels was then obtained by an accounting of 
the mercury injected. Necessary corrections for 
variation of mercury density due to pressure and 
temperature were made. An oil head correction 


was eliminated by placing the reference mark 
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ot the some level as the base of the piston 
gauge. The effect of capillary depression at 
the mercury-oil interface was experimentally de 
termined 

Samples were transferred from a small charg 
ing bomb to the compressibility cell by conden 
sation at liquid nitrogen temperature. Gas loss 
in the small bore connecting tubing was found 
to be negligible. The mass of ethylene charged 
was obtained by weight difference to within 
+ 0.0005 g 

After the tronsfer was completed, the com 
pressibility bomb was connected to the rest of 
the measuring system (Figure 1 The lines 
were filled with mercury between (1), (2), and 
3), and with oil between (2) and the gauge 
shut-off valve. Trapping of air wos prevented 
by previously evacuating these lines 

Volume changes of the line system due to 
compression of valve stem and gasket packing 
were evaluated before the injection of mercury 
to the cell was started. Precautions were token 
also when injecting the initial volume of mer 
cury to prevent trapping of gas in the sample 
isolation valve or in the line connecting it with 
the cell 

Volume and pressure measurements were made 
both on injecting and withdrawing mercury. It 
was thought inadvisable to compress the gas 


to a volume smaller than 100 cc. since the per 
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ate Oates 


centage error in the volume measurements, ob 
tained by difference between known-bomb vol 
ume and injected-mercury volume, would begin 
to exceed imposed limits. Because of this limi 
tation three separate charges of ethylene to the 
compressibility cell were necessary in order to 
cover completely the desired range of tempera 


ture and pressure 


Gas Purity 


The ethylene gas used in this work wos pur 
chased from the Ohio Chemicol Company. The 
purity of the gas was thoroughly investigated 
with a mass spectrometer, combination mass spec 
trobeter-low temperature distillation, and ole 
fin absorption techniques. The major impurity 
found was nitrogen (0.12°%). Trace quantities of 
hydrogen, oxygen, propylene, and butylene 
were found, but the sum of these impurities, ac 
cording to mass spectrographic analysis, was less 
than 0.20%. It was estimated that the presence 
of these smoll amounts of impurities would not 
appreciably offect the absolute accuracy of the 
data and therefore further purification of the 


gas wos not considered essential 


Discussion of Results 
\ summation of tl 
the measurement 


uncertainty of the 


AVES CxTRAPOL ASTER FROm THE 


CuPeRmtnta, O41 VEING on 


fovuatrom oF state 
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or eas 


Compressibility factors for ethylene 


bility 
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factor « 


731 


(cu 


process control 


Chemical Engineering Progress 








Table 1.—Compressibility Factors for Ethylene 
Temperature ~ F 


Pressure 


Ib./sq.in.abs 70 








Table 2.—General Constant for Equation 
of State 
The values ot ; ; 1M BR. ire 


tabulated in Table or the se 1 tem 


peratures 


Units V cu.ft. /Ib., T 


3.47584 » 
48.3458 

42.8199 » Ihe values « f the constants obtained The least quare solution fits the data 
1.52043 » ire listed in Table 2. These are based extremely well, the root-mean-square 
10.8041 on the following system of units; deviation being 0.06% with a maximum 
13.5378 >» 


25.6697 » ! cu.ft. /Ib., 7 R deviation of 0.24%. However, because 


The equation was used to calculate of the small pressure range covered, the 





compressibility values for the tempera following limitations should be observed 
data could be safely extrapolated over ture range 30 to —20° F. Results are The equation should not be extrapolated 
the limited temperature range desired plotted on Figure 2 as dotted lines, and to higher pressures. It does not, in fact 
The procedure used was the common a tabulation at 50 Ib./sq.in. intervals produce the typical minima observed at 
least squares method. The equation em read from an enlarged chart, is given in higher pressures and temperatures (at 
ployed seven parameters, instead of the Table 3. or above the critical temperature). The 
usual five of the Beattie-Bridgeman In order to facilitate the calculation constants of the equation should not be 
equation, and was considered sufficiently of other desired points at a given tem interpreted in terms of any physical 
accurate for the small pressure range in perature, the equation can be rewritten quantities such as molecular volume, van 
volved in the form der Waals’ attraction, etc 





Table 3.—Compressibility Factors from Equation of State Table 4.—Isotherm Constants for Equation 
of State 


Temperature ° F < 10° 8B. « 10 


Pressure 7.6044 3.622 
Ib. /sq.in.abs 7.8975 3.700 
8.2147 3.800 

50 ‘ : 8.5327 3.917 
100 ; : 8.8776 4.060 
150 ; 9.2435 4.231 
200 9.6317 4.433 
250 ‘ d 10.0434 4.670 
300 i 10.4825 4.946 
350 10.9497 5.267 
400 11.4496 5.638 
450 d 11.9836 6.065 
500 12.5572 6.558 
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1953, page 03 1] h 
entation at A.i.Ch.E. Kansa f Braune, et al. published 
Mo., meeting in 1951. At a subse : and S, to coexi 
quent A.I.Ch.E. meeting in Atlanta, Ga tures below about 900° ¢ 
in March, 1952, |] \ pressure. It is important 
A. L. Kohl presented ¢ lated 1 j that under t 
an oral discussion in which the 7 : 


participated. Unfortunately, Me‘ 


in the September, 1953 


r’s oral rl al In fact 
unusual degree « 
difficult experimental 
construction of their 
lree-energy equatior 


equilibrium 





are 

fit the 

on sultur gas 

le in three publications 

Preuner and Schupp 

ana 

ively 
that the unusu ompre 
fur gas at total pressure 
than .01 atm. can be ascr 
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The discussion in the last column of 
Gamson and Elkins’ paper on pages 207 
ind 208 


thermodynamic 


conclusively demonstrates the 
and 
uch a calculation 

Although M« 


Cartney agrees with Gamson and Elkin 


- 


inconsistency inac 


curacy resulting when 
procedure is employed 
that this procedure is invalid, yet this is 
precisely the method employed by him 
written and orally presented paper 


This is the procedure 


in hi 
at Atlanta, Ga 
which was criticized and explained. It 
is gratifying to note that McCartney has 
recognized his error . 

It should be emphasized further that, 
although McCartney criticizes the use of 
from the gross 
used the 
from 


the derived functions 
P.V.T 
lree-energy 
the Preuner and Schupp experiments as 
developed by K. K Kelly for the calcu 
lation of the equilibrium constant in ac- 
cordance with Equation (24), The fact 
that McCartney has _ followed _ this 
method of calculation is well evident in 
his own 


data, he, in turn, has 


expressions obtained 


which 
The errors obtained in the 
well illustrated 
also when one considers the curve pre 
sented by McCartney as a 
temperature and that in Figure 5 of the 
Elkins’ article. The mini- 
by McCartney in hi 
temperature of ap 


the figures accompany 
presentation 


per cent conversion are 
function ol 


Gamson and 
given 
occurs at a 

1,025° I 
At one atmosphere the true 
occurs at a 


mum yield 
figure 
proximately corresponding to 
about 62% 
rigorous minimum yield 
temperature of approximately 1,060° F. 
and a yield of 53%. Other portions of 
the McCartney curve are similarly in 
error! 

Typicai errors encountered for the 
total sulfur pressure evaluated by Equa- 
(27) in our article are 
The true sulfur pres 


sure 1s expresed by Equation (27). The 


tions (26) and 


given in Table 1, 


value from Equation (26) is a concomi 
tant of the use of Ky,7 as indicated to 
both Equation (22) and (24). 

It is worth while to consider McCart 
ney's proposal to employ fugacities fort 
future calculations in equilibrium sys 
tems involving sulfur. There is nothing 
wrong with utilizing fugacities for the 
calculation of equilibrium states. But 
this sulfur 
gas must be looked into very closely. He 
has stated that the P.V.T. behavior of 


proposition with respect to 


ulfur gas has been placed on a secure 
footing by the more recent data in (J) 
and (2). To the extent that these 


general standpoint 


data 
corroborate, from a 
the earlier data of Preuner and ScHupp, 
this 1 Incidentally, in a paper 
on thi Rush and Gam- 
son to be run in C.E.P., 
tions have been made by use of data of 
including the molecular 
aggregation of Sy. As Gamson and Elk- 
ins pointed out, these new data yield sub- 


correct 
ame subject by 
revised calcula- 


Braune, et al., 


same results as presented 
in their Figure 5. However, the fu 
gacity and other thermodynamic func 
tions cannot be calculated directly from 
the observed P.V.T. data as McCartney 
has stated. The reason for this is as fol- 
lows 

If the sulfur system is considered to 
be always atomic sulfur, as McCartney 
has proposed, or diatomic sulfur, the 
peculiar P.V.T. relationship is due then 
to extreme deviation from ideality. Ex 
isting data (J, 2, 3) are carried out only 
to approximately .01 atm. of sulfur pres 
sure. The molecular aggregation, even 
at this low absolute pressure and at low 


stantially the 


temperatures, which are of greatest im 


portance in the design of sulfur-recov 
this is 


still corresponds 


ery systems because where the 
catalytic end operates 
to approximately 6 to 8 atoms of sulfur 
per mole. Some means for adequately 
extrapolating to zero pressure the ex 
cellent data of Braune, et al. are required 
in order to calculate the fugacity. The 
experimental data because of this ex 
treme nonideality cannot be extrapo 
lated. 
for carrying out such calculations are re 
This can be done only from the 
previously free 
tions, relating the equilibrium between 
the individual specie as done by K. K 
Kelly for the data of Preuner and 
Schupp or as done by Braune, et al. for 


Rigorous thermodynamic means 
quired 


derived energy equa 


their own data. 

It must be noted that even at pressures 
as low as 10~4 atm. and at low tempera 
tures, Sg and Sg are the prime species 
Accordingly, what must be done is to use 
simple, elegant, ideal gas-law relation 
ships to calculate fugacity coefficients at 
pressures so low that the entire fugacity 
relationship when predicated upon S, 
or Se» complicates subsequent calcula- 


tions In fact, fugacity coefficients cal 





Table 1 


Total Pressure 


Total Sulfur Pressure 
in atmospheres 


From 


Equation 27 
Equation 26 


1 atm Total Pressure 2 atm. 
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this fashion give approxi 
zero values even at pressures as 


4 atm. 


culated in 
mately 
low as 10 

The difficulty of adequately expressing 
the lower limit in the calculation of 
fugacities is enormous and leads to these 
anomalous results for fugacity coeffi- 
cients. This is due simply to the fact 
that the compressibility factor Z in the 


equation 


for the fugacity coefficient at all 
values and at low tem- 
close to 1/7 to 1/8 


This compressibility 


measured P.V.T. 
peratures 1s very 
when based on S, 
factor Z is not, as McCartney has stated, 
the reciprocal of the X of the Gamson 
Elkins’ article but it is the re 


ciprocal of their e 


and 
In conclusion, it may 
stated that 
1. The simplest, most direct and ac- 
curate method of calculating 
is to 


sulfur-gas 
equilibrium problem utilize the 
I Gamson and 


based 


equations 


technique described 
Elkins in 
lree-energy 
data This 1 
law relationships be 
which 


their article upon the 


derived from the 
Braune, et al done by 
using the ideal ga 


molecular species 


tween the 
gives a straightforward, accurate agree 
ment with all the measured P.V.T. data 
available to date. 

2. The method utilized by McCartney 
in his paper and oral presentation fol 
lows the use of a correct thermodynamic 
equilibrium constant calculated by means 
ol Equation (24) of the Gamson and 
Elkins’ article, but it is incorrectly used 
according to Equation (22) of the same 
article. 

3. The proposal by McCartney that 
fugacity be calculated directly from the 
P.V.T 
going 
tions 
Such calculated fugacity coefficients in- 
dicate extreme deviation from ideality at 


data is impossible without first 


to derived thermodynamic func 


between the molecular 


spec 1s 


low temperatures and at pressures ap 


proaching even infinite attenuation. Ac 


cordingly, it does not appear justified 
to use a system of calculation where non- 
ideality exists at such low pressures, and 


that instead the recommendation of Con 


clusion 1 should be employed 
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effect of load and pressure 


on performance of a commercial 


bubble-tray fractionating column 























Ithough  bubble-tray fractionating 
colum! _ have been in use 1ora long 


little data are avail 
able on certain features of bubble-tray 
design and In order to 
supplement the available data on frac 


time, surprisingly 


operat nm 


tionating columns, a series of tests was 


made on a commercial bubble-tray 
column. 

The experimental data were used in 
the calculation of the optimum pressure 
for operation of a column 


and normal butane. For any 


separating 
isobutane 
separation the optimum pressure is de 
pendent on the number of trays in the 
the desired 
key components. The existence 


column, eparation, ; the 
optimum pressure which will 
maximum production of products of a 
given purity is a result of at Jeast three 
fundamental factors. These are (1) The 
capat ity 
pressure 

con ponet 


incrTrea 


The authors ore with the Philtex Experiment 
Station, Chemical Engineering Division, Phillips 


Petroleum Compony 


Vol. 50, No. 10 


Chemical 


tray increase 
creased 

\ calculation of the number of equili 
requires that the 
known for the key 
A rigorou 


po ynily 


brium step relative 


volatility be com 
ponents of the mixture solu 


tion is usually with a 


binary mixture. (In a multicomponent 
system the number of equilibrium step 
per tray determined from different com 
will not be the same for the 


However, it cal 


tray 


ponents 


ime tray ) 


culations where the 


of prime importance material 


handled consists, in eftect 


components 


After the equilibrium steps have been 


ilculated for a given eparation, the 


Tour d 


number of trays required may be 


by dividing the number of equilibriu 


teps by the number: equilibriuin 


teps per tray Usually in design ar 
irbitrary figur 


llowever 


undertaken to 
the present ce 


Engineering Progress 


HA 
and L. D 


Clay, 7. Hutson, Ji 
Kleiss 


Phillips Petroleum Company 


Phillips, Texas 


Fig ] Flow diagram of experimental column 


tionating 
studies, onl 
tudied withor i char 

in design wet cluded, The 
principal factors meluded (1) the effect 
of pressure on colur 
effect of load or 
equilibrium 
effect of 
iverape ! 


tray 


Equipment 


Experimental studies were made on o 50-tray 
column, 3 ft. in diam. The trays are of the cross 
flow type with 24-in. spacing. A flow diagram 
of the column is shown in Figure |. The tray 
details are shown in 


layout ond bubble-cap 


Figure 2 and Figure 3 respectively. Additional 
design data for the column are given in Table | 

Vapor and liquid sample connections ore lo 
intervals Pressure 


cated at four-tray gavger 


which were dead weight tested before use, were 
connected to vapor sample points 

Two Pyrex windows, 4in. 1.D., on opposite 
sides of the column are located about half way 
between the 40th and 41st trays (numbered from 


the bottom A light source and reflector were 
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Fig. 2. Tray layout 


mounted outside one window, and the action of 
fluids on the tray was observed through the 
other. Most of the 40th tray was visible through 


these windows. 


Experimental Technique 


The isobutane-normal butane system was se 
lected since the components are inexpensive, are 
of similar nature so that behavior of the system 
should be nearly ideal, have a relative volatility 
such as to give a measurable concentration 
gradient throughout a 50-tray column, are easy 
to analyze, and are key components in commer- 
cial separations. 

A study of the rate of approach to steady 
made to determine how soon a set 
could be obtained 


state was 
of representative samples 
after operating conditions were changed. Analy- 
ses were made of periodic samples from a num- 
ber of trays. For several hours the composition 
would drift, 


analytical accuracy. 


then become constant within the 
it was found that the com- 
position on a tray where the isobutane content 
was between 40 and 60% could be followed by 
periodic sample analyses as a criterior of ap- 
proach to steady state. The higher analytical 
accuracy in this concentration region (+0.5%) 
probably makes this possible. Column survey 
samples at steady-state conditions were made 
only after the tray being sampled had main 
tained a constant composition for a period of at 
least 2 hr. 

The flooding load at total reflux was deter 


mined by slowly increasing the steam to the re- 
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Fig. 3. Bubble cap and riser detail 


boiler until the column flooded. Near the flood 
point these increments represented about one 
per cent of the flooding load and were not 
made more frequently than every 2 hr. Flooding 
was recognized by a rapid loss in reboiler level 


and a large pressure drop through the column. 


Data for flooding tests at total reflux are given 
in Table 2. 

After the flooding load had been determined 
sq.in. gauge, 
column surveys were obtained at about 25, 40, 
50, 75, and 90% of the flooding load at 100 


at an operating pressure of 100 Ib 





Table 1.—Design Data for Experimental Column 


Number of trays 

Tray spacing 

Inside diameter _ 
Net cross-sectional 
Area of downcomer at tray level 
Height of downcomer seal weir 
Length of downcomer seal weir 
Height of tray overflow weir 
Length of tray overflow weir 
Static downcomer 
Number of caps/tray 

Inside diameter of caps 

Slot crea/cap 

Total slot area/tray 

Outside diameter of risers 

Total riser area/tray 

Total cap perimeter/tray 

Height of top of slot above tray 
Reboiler bundle surface area 
Overhead condenser surface area 
Bottom product cooler surface area 
Overhead product cooler surface area 
Feed preheater surface area 
Maximum operating pressure of column 


area 


seal 


Steam pressure available 
Temperature of available cooling water 


50 

2 ft 

3 ft 

6.43 sq.ft 

0.64 sq.ft 

4.5 in 

31 in 

2.25 in 

25 in 

0.5 in 

20 

4.12 in 

5.25 sq.in 

0.73 sq.ft 

3 in 

0.845 sq.ft 

22.2 ft. 

1.25 in 
460 sq.ft 
1036 
411 


sq.ft. 

sq.ft 

103 sq.ft 

103 sq.ft 

160 Ib./sq.in. gouge 

200 Ib./sq.in. gouge 
70° F. 
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Fig. 4 


Ib./sq.in. gauge. These column surveys consisted 
of a series of liquid samples from reboiler, 4th 
through 48th trays at four-tray intervals, and re 
flux, 


vals, 


together with pressures at eight-tray inter- 


temperatures at four-tray intervals, and 
temperature, pressure, and flow data on reflux 
and steam. Flooding loads were also determined 
et 50 and 140 Ib 


lowed by a column survey at 90% of flooding 


sq.in. gauge, each being fol- 


load at these pressures. 

Analyses of all samples were made by infrared 
spectrometry. Analytical volues for column sur 
vey samples were plotted on arithmetic pro'a- 
bility paper for smoothing. As an example, the 
concentration gradient for 93.6% of flooding 
load at 149.8 Ib 


In addition to the tests at total reflux seven 


sq.in.abs. is given in Figure 4 


flooding tests were made when operating with 
vapor to liquid ratios other than one (see Table 


3 


io 60 70 oe ~ 
Ou 


Concentration gradient for 93.6% of flood at 149.8 Ib 


40 
AOR CinT 


sq.in.abs 


In addition to the data previously described, 


the following visual observations were made 
through the windows on the 40th tray. At 25% 
of flooding load, considerable priming was ob 
served, the major portion of which appeared to 
come from one riser. The word priming is used 
here to indicate passage of liquid downward 
through the vapor risers. The froth ap 
peared to be about 8 in. deep, or about 7 in 
At 50% of flooding load, only 
slight priming was observed, and the froth level 


The slight 


level 


above the slots 


wos about 11 in. above the tray 
priming observed was all from one riser, which 
indicates that this particular riser or its cap 


assembly moy have been improperly installed 
or is defective or corroded. At 75% of flooding 
load, observation of fluid action on the tray wos 
difficult since the froth level wos neor or above 
No priming was ap 


14 to 15 in 


the top of the window 


porent, and the froth level was 





Table 2.—Data for Flooding Tests at Total Reflux 3-ft. diam. column 


Column Top 
Pressure, 


Date Ib. /sq.in.abs 


62.3 

64.3 

72.8 
107.3 
109.3 
110.3 
110.8 
117.3 
118.3 
144.3 
147.3 


1-13-49 
1-18-49 
2- 9-49 
2- 3-49 
2-13-49 
2-14-49 
2- 2-49 
12-30-48 
12-23-48 
1-20-49 
1-20-49 


*2.3 mole % propane 


Column Top 
Temp 


103.1 
99.0 
99.5 

125.9 

1320 

130.0 

130.0 

140.0 

134.0 

153.8 

156.6 


Reflux Composition Vapor 


Mole % Leaving 
Reboiler, 


F Isobutane Normal butane Ib. /he 


24,700 
24,400 
27,900 
34,500 
32,150 
32,800 
36,300 
31,800 
33,650 
35,800 
36,500 


18.0 
10.0 


82.0 
90.0 


3.2° 
5.0 
5.0 
5.0 
18.0 
18.0 
18.0 
18.0 


95.9" 
95.0 
95.0 
95.0 
82.0 
82.0 
82.0 
82.0 
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At 90% 


observation windows were covered with froth and 


above the tray of flooding load the 


the view was completely obscured 


Since no vaporization equilibrium data for 


the isobuvtane-normal butane system could be 


found in the literature, the vaporization equili 


brium ratios and the relative volatility were esti 
10 


mated from published fugacity data (9 and 


vapor pressure dato (8 
The number of equilibrium steps per tray for 


column surveys at total reflux was determined 


over three-tray intervals by calculating the num 
ber of equilibrium steps necessary to obtain the 
experimental change in concentration indicated 
by smoothed curve for the concentration grad 
ient. The number of equilibrium steps was calcu- 
lated step by step with the vaporization equili 
brium ratios estimated from fugacities. A plot 
of steps vs. concentration was made to determine 
the number of steps between two concentrations 
An average number of equilibrium steps per 
tray was then computed over that portion of the 


column below the 48th tray in which the con 


isobutane was above 5 mole % 


this 


centration of 


Averages were not extended below point 


because of the increasing influence of analytical 
errors. It was more convenient to determine the 


number of equilibrium steps per tray at total 


reflux than at an operating condition, since de 
termination at total reflux does not depend on 


a moterial balance 


Interpretation of Data 
cle 


tigate d 


At attempt obtain 


entrainment 


1. @ comparison of experimental and calcu 
lated effects of pressure on capacity 
2. the the 


flooding first occurred 


point in test column at which 

3. the effect of liquid load on vapor handling 
capacity of the column 

4. a comparison of experimental and calcu 
lated pressure-drop dota 

5. the effect of temperature and pressure on 
the average number of equilibrium steos per 
tray 

6. the variation of number of equilibrium steps 
per tray with vertical position in the column (or 
concentration 

7. the effect of load on number of equilibrium 
steps per tray 

8. the calculated optimum operating pressures 
based on experimental date 


9. the time required ty reach a steady state 
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whichever condition is reached at the 

lower load. A number of measurements 

of flooding rates under total reflux con 

ditions have been made at pressures 

ranging from 60 to 150 Ib./sq.in.abs. fs 3 | @ «200 cent 7 r1000 
| 


7 
. 


o8 we 


od OCSCRIPTION OF TEST 


4 M CENT OF FLOX 
QO src y 


These are given in Table 2 and as sabe gia 


Curve (5) in Figure 5. . 1 
° - | 5 oe Ptr nr 
In addition to Curve (5), which shows d a 


74 POR CONT 


the effect of pressure on flooding load 
Figure 5 also includes the effect of pre a eee eee Sree 
sure on the capacity of the test column ns ctaoaachortongd 
as calculated by several conventional 
methods and a curve representing 90% 
of the experimentally determined flood 
ing load (Curve 4). A popular method 
of calculating the capacity of a frac 
tionating column is the method of 
Souders and Brown (11) which ji 


given a 
Ww C{dy(d, d,)|% 
where 


W mass velocity, Ib/(sq.ft.) (hr.) 

( a factor depending on condi- 
tions 

d, = density of liquid, Ib./cu.ft. 

d, = density of vapor, lb./cu.ft 


The factor C is dependent on the tray 














spacing, type of service, and surface 
tension. Two curves for different sur COL Lm PRESSURE GRADIENTS 1 P56 


face tensions are given in the original Fig. 6. Effect of loading on column pressure gradient 


x 


article, one for 10 dynes/cm. and one 
for 20 dynes/cm. By using the 10 
dynes/cm. curve (C of 563 for 24-in. 
tray spacing) to calculate the effect of 
| pressure on capacity, one can find Curve 
BROWN AND ASSOCIATES (1) ? ; 5 r th 
} | (2) as the result in Figure 5. If this 
SOVOERS AND BROWN ti) . 
/ C factor is corrected further by mul- 
fcowsTer (6) ' ' } } . 
/ tiplying by 1.2 on the assumption that 
90 PER CENT OF ExPERwETAL . 7 
ceucneiene Geen seen isobutane-normal butane separation is 
comparable to a stabilizer, then a curve 
approximating 90% of the experimental 
flooding curve (Curve 4) results, which 
is probably the best interpretation of 
the Souders and Brown method. In a 
Brown (1) 


; 


VY more recent publication 
4A, 


| | 
Vy * G08UTANE ~ NORMAL GUTANE | presents the same method except that 
et ee eee a family of five curves for different 
i. T 1 OLUMAN UNDER TOTAL REFLUX; 
| 


; 


urtace tensions 1S given or deter 








‘ ee — -— mination of the factor ¢ If the effect 
APACITY IM THOUSANDS OF POUNDS OF HYDROCARBON PER HOUR ] 1 

of pressure on capacity is calculated 

Fig. 5. Effect of pressure on capacity by this method (interpolating to obtain 

effect of surface tension on ¢ then 





Curve 1 results. It should be noted that 
Table 3.—Flooding Tests at Various Liquid-Vapor Ratios 3-ft. diam. column the shape of Curve 2 is the same as 


Column Top Liquid to Vapor from the experimental flooding curves, but 
Pressure Reboiler, Reboiler, that Curve 2 gives values of about 75% 


t Ti Ib in.at Ib./hr Ib./h V Rot . c 1 
Oete sia —— ate . _ of flooding load (Curve 5). In calculat 


2-25-49 1520 110.3 52,303 32,260 1.621 ing the column cros ectional area 
2-17.49 2130 109.3 40,750 30,800 1.323 foam, 8 Qe mm nate the total 
2-18-49 0600 109.8 35,120 28,300 Bige 
2-24-49 0100 109.8 35,315 29,410 irea was used. as Hirst thougnt that 
2-24-49 0245 110.3 35,335 29,450 the net cross ional area would be 
2-17-49 1530 109.8 35,870 30,060 ippropriate si the Souders and 
. 109.8 32,400 32,400 Brown relationship is based on suspen 
2.27-49 2035 107.8 22,055 34,405 ser ‘ 

on of droplets of liquid by tree-flowing 


* From flooding curve at total reflux. vapor; however, in the discussion of a 
Brown and Lockhart (2) it 
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Fig. 8. Effect of temperature on number of equilibrium steps per tray 
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Fig. 9. Concentration vs. number of equilibrium steps per tray Fig. 10. Effect of loading on number of equilibrium steps per tray 


age number of equilibrium steps per 
tray is plotted against temperature in 
Figure 8, with the corresponding pre 
ure for each point indicated. 

Figure 9, a plot of concentration vy 





number of equilibrium steps per tray for 


three operating pressures, shows that 


there is an apparent increase in the Table 4.—Optimum Operating Pressures 


number of equilibrium steps per tray % Recovery Overhead * 

near each end of the column. This could Vapor Load Product Feed 
Normal Optimum per sq.ft per sq.ft. per sq.ft 

Actual Isobutane Butane Column Cross Cross Cross 

the number of equilibrium steps per tray Trays in Overhead in Bottom ep Pressure Section, tion Rainn 

as high purities are approached, Gris in Column Product Product = Ib./sq.in.abs. Ib. /hr.? Ib. /hr.t Ib. /hr.t 


be interpreted also as an improvement in 


( g Stew: 7 » "DO “ 
wold and Stewart (7) have reported 80.0 90.0 4493 842.6 1685 
the same effect and Byman and Keyes 90.0 90.0 4124 493.2 986.3 
(3) have reported the opposite effect 95.0 95.0 3501 280.9 561.7 


rhe increase in number of equilibrium 98.36 3342 9 0 


steps per tray as high purities are ap 49.0 5006 2837 4489 

proa hed is probably due to less energy 4905 1320 2148 

and/or less mass to be transferred un 475) 903.0 1806 

. 4566 638.9 1278 

der these conditions 4358 518.4 1037 

The effect of loading on the number 4358 481.3 1267 
3619 295.6 591.3 


of equilibrium steps per tray is illu 
; 3342 0 0 


trated in Figure 10. Between 25 and 
75% of tlooding load the number of 132 4905 583.2 1280 
equilibrium steps per tray increases with ' 126 po 99 a 
' ag oe ° 109 4530 5 

load; this is probably due to improved ' 101 4379 492.4 985 
mixing at the higher throughput. Be 99.997 60¢ 3342 0 0 
tween 75 and 90% of flooding load the 
* Calculated on basis of 50 mole % isobutane and 50 mole % normal butane in feed 
i r bel d to | + Based on net cross-sectional area (6.43 sq.ft. for experimental column). 
falls Of rapidly; this is believed to be t Maximum separation obtainable at total reflux at 60 Ib./sq.in.abs. assuming equal recovery 
the effect of increased entrainment of both products. 

The existence of a pressure which will 


number of equilibrium steps per tray 





allow the maximum production of prod 
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Fig Production curves for two separations on 50-tray column 


uc f a given purity or which will applicable to operating conditior 
permit the maximum amount of feed that the feed entered the column a 
while recovering a given percentage of correct tray and with the correct 


the light key component in the overhead — thalpy. In order to cover the range of 


SU-tray 


of the optimum pt lor any se] 


tion of isobutane and normal butan 


product and the heavy key component in column height (number of trays), which 
the bottom product is the result of at are normally used for separations of tudy of the rate of approach = 
least three fundamental consideration obutane and normal butane, calcula 
These are (1) the capacity of the col tions were made for 30, 50, and 80-tray ary P 

umn increases as the pressure is in columns with the data for the experi determit 


creased (up to a moderately high pre mental 50-tray column 
ure), (2) the relative volatility de [he optimum operating pressure 
creases as the pressure is increased given were calculated in the following 


causing more reflux to be required for manner for each separation and numbet 
the separation, and (3) the number of ot tray *} with a selected pressure brium steps per tray In one 
equilibrium steps per tray increases a © minimum number of equilibrium which the hourly boil-up rate 
the pressure is increased, permitting the step m was calculated step-by-step times the column hold a perio: 
separations to be accomplished with ind the minimum reflux A, was calcu hr required to reac! 
slightly less reflux. This optimum oper lated from the equation from the tin tean 
ating pressure 1s dependent on the num Phi test wa 


ber of trays in the column, the desired flooding load 
separation, and the key components be 
ing separated sre the oa Application of information 


Sufficient experimental data on ; of isobutane in the liquid and vapor The informati 
single column are available for th ‘ respect vely it the pinch point it tained concert 
culation of the optimum operating pres this case assumed to be the feed tray yseful both for 
| 


sures for the eparation of isobutane and ‘ ss the 


: ; mole fraction of isobutane in ment an 
normal butane. The results of a serie the overhead product columns are cap ( indling. Wher 
of these calculations are given in Table ever possible ooding tests should be 
4. In making these calculations it wa At a finite reflux & the number of equi used to establish 
issumed that the average number of librium steps 7 was calculated step by pears that the 
equilibrium steps per tray determined tep. With the number of equilibrium 


under total reflux conditions would be steps for two or more finite refluxes a 





ore 
the 


% Recovery % Loss in Capacity frown met 


Table 5.—Effect of Deviation from Optimum Pressure on Capacity * , 


Normal 15 lb 15 'b 10 Ib 10 Ib 
Isobutane Butane Optimum $q.in $q.in $q.in sq.in 
in Overhead in Bottom Pressure below above below above 
Product Product Ib./sq.in.abs Optimum Optimum Optimum Optimum 


80 80 122 0.216 0.196 0.162 0.098 
90 90 WW 0.536 0.472 0.243 0.236 
95 95 100 0.660 0.420 0.285 0.180 
99 99 69 2.366 2.420 1.052 0.842 


* Calculated for 50-tray column 
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this is the case. The point of 
maximum vapor load should be used to 
the proper column size. In 
the test column the capacity could have 


been increased slightly if its downcomers 


cate il 


determine 


had been smaller 

\s a check on column capacity the 
pressure drop and the height of liquid 
in the downcomer at maximum load can 
be calculated. Since 
dependent on tray and column design, 
they must be evaluated for each column 

The effect of temperature and pres 
sure on the number of equilibrium steps 
per should not 
the calculation of the optimum operating 


these factors are 


tray be disregarded in 


pressure ola column, 
Phe increase in number of equilibrium 
tray at very high and very 


steps per 


low concentrations is impressive in view 
of the opposing ettect reported for an 
that 


zero as pure compounds are 


other system (3) tray efhciency 


approache ; 
approached as end products. It indicates 
that in 


where the system properties are similar 


removal of trace impurities, 


to the isobutane-normal butane system, 
additional trays will provide more than 
the usual calculated separation 

In cases the 
is limiting the purity of a product, there 


where number of trays 


is an advantage in operating at about 
75°% otf the flooding load since the num- 
ber of this load is 


etiective trays at 
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12. Correlation of optimum pressure data 


about 15% greater than at 90% of flood 
ing load 

The economical design of a column 
for a given separation of isobutane from 
the 


lor 


normal butane is now possible, if 


construction and operating costs 


small changes in design can be closely 
estimated 
col 


Operating conditions of existing 


umns can be compared with calculated 


optimum conditions and the 
effect of changes in pressure on operat 
A calculation 


of the optimum pressure of operating 


operating 
ing costs can be estimate d 


in which isobutane and normal 
the key 
made by assuming that the tray efficiency 
in the test colum1 
should be 
determined experimentally for the mo 

pre 


and 


columns 
butane are components can be 
would be the same a 


lhe capacity of the column 


iccurate estimation ot 
The 
lighter o1 
attect 
separation ol! 
but 
temperature or 


optimum 


sure presence ot propane 


pentane and heavier should 


not the optimum pressure fot 


isobutane from normal 
iffect the 
temperature re 
pre 


indicate 


butane will condenser 
reboiler 
quired for operation at that ssure 
Usually these 


how to 


calculations will 
increase the rate of productior 
ind frequently will also point 


col 


in steam 
The « 


steady 


umpti 
stimate of tl 


toa state 
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how quickly a column may begin making 
specification product following a shut- 
Also, the rate of approach to a 
state affects the cost of short 
runs on a column used for intermittent 


down 


steady 


services 
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Notation 


Cc a factor (in Souders-Brown column 


capacity equation) depending on 
conditions 
density of liquid, Ib./cu.ft 


density of vapor, Ib./cu.ft 


moles of liquid flowing down column 
reflux ratio 

minimum reflux ratio 

number of equilibrium steps 

minimum number of equilibrium steps 
moles of vapor flowing up the column 


mass velocity, |b./(sq.ft.)(hr 


mole fraction of light key component 
(in this case isobutane) in liquid 

mole fraction of light key component 
(in this case isobutane) in overhead 
product 

mole fraction of light key component 


(in this case isobutane) in vopor 
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“Nuclear Engineering—Parts I, IJ, and 
III," Numbers 11, 12, and 13 of Volume 50 
of the Chemical Engineering Progress Sym- 
posium Series, contain the papers presented 
at the first international congress on peace- 
time uses of nuclear energy, held in Ann 
Arbor, Michigan, in June, 1954, by the 
American Institute of Chemical Engineers 
in cooperation with the University of 
Michigan. 

Because space does not permit abstract- 
ing such a large number of papers, a list 
of those appearing in Parts I and II is ap- 
pended. The papers in Part III will be listed 
in a forthcoming issue. These three volumes 
comprise all the papers presented at the 
meeting except for nine which appeared in 
the May, 1954, issue of Chemical Engineer- 
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Fig. 5. Shell Chemical Corp., Houston, Texas, ethanol plant, reaction section 


ethanol 


by hydration of 


e t h y ‘ e n e | C.. R. Nelson and M. L. Courter 


Shell 


Ithough synthetic ethanol has been 


produced for nearly twenty-five 


years and represents a continually in 
creasing frection of the market require 
ments, all plants constructed before 1948 
used the sulfuric acid ethyl ester proce 

a Shell Chemical Corpora 


tion plant erected at 


In this year 
Hlouston, Texas, 
used a new process in which a supported 
acid catalyst replaced the sulfuric acid 
cycle ‘| he 
ethviene 


hydrating 
than 


reaction involves 


directly to ethanol rather 
sing through ester formation 
Acid in the direct 


is used as a catalyst 


proce 
hydration proces 


rather than a re 
actant, and the many problems involved 
in cycling the sulfuric acid required in 
the acid absorptior are elimi 
nated. In the ethyl 


process large quantities of acid are used 


process 
sulfuric acid estet 


in high concentration for ethylene ab 
diluted 
The 


reconcentrated 


and are then for hy 


the 
must be 


sor ption 


drolysis of esters resultant 


dilute acid for 


recycle. Concentration facilities, which 


represent a large fraction of the capital 
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investment required for thi 
o! 
and 


proce s us¢ 


large quantities team with one type 


ot concentrator with another may 


create a fume nuisance. Even with 
tant 
maintenance costs are high in both proc 

Acid 


consumption, more important today be 


proper corrosion-resi material 


essing and acid concentrating unit 


cause of increasing acid prices, is sig 
nificant, as a large bleed is required to 
prevent buildup of carbonaceous impuri 
tie 


do 


In the new process these problem 


not exist. There is a resultant cs 


crease in capital investment required a 
reduction in maintenance, and either 


lowering in utility requirements ot 


avoidance of fume nuisance. 


Ethanol has been used for ages and it 
consumption as a beverage continues un 
ibated, but industrial uses today far sur 
pass potable requirements. The growth 
curve, Figure 1, 1s unusual in that, ow 


ing to the use of eth: in the svn 


thetic program during the last 


likely 


Since 1930 


rubber 
the 


matched for 


war, curve reached levels not 


to be some time 
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Development Company, 


Emeryville, California 


ntin 
total 


ynthetic ethanol has provided a ec 


ually increasing fraction of the 
market 
that 
supply all industrial requireme 


shown in 


requirements until it 


today synthetic productior 


Figure l are the 
ethanol requirements givet 

These 
of the probable synthetic 


Report.* figure 


inol pro 
duction in the future sinc: unlikely 
that 


will be 


any sizable portion of t irket 


upplied by fermentation of mo 
Other 


lropsch, may in 


syntheses, such 


tin 


lasses or grains 


as Fischer upply 
i large portion ot the ethanol market 
Synthesis has 
because the price of termentation alcohol 
has fluctuated 


owing to variations 1 


repl iced fermentation 


widely 


which reached a 
Because 2 


l gal 


highet T 


lasses, 
5 gal. of mola 
of ethanol 


ing 


* The President's Materials Policy Committee, 
1952 
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operation and comparison of 


equivalent pat 
Both the llouston and 
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oper ited 


Grangemouth 


plants have uicce tully 


thev have beer put on stream 


The Grangemouth plant, the 
ethanol plant 


Europe. The 


thetic 
the larg tay same tactor 


which have caused rapid growth of 


petrochemi il operation in the U.S. are 
now effecting a similar activity in Fu 
rope, inc th 

During 


the hydration reaction was 


s plant is a typical example 
the development of the process 
tivated 

both 


Inve 
under widely ditterent condition 
as to pha e relationshi and «catalvsts 


before a final proce hoice was made 


Reactions 
In the Shell Hydration Process ethylene and 


water in the vapor phase are chemically com- 
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45 47 49 
Year 


1943 


Fig. 2. Alcohol production 


bined over a phosphoric acid-on-Celite catalyst 
to produce ethyl! alcohol 


H.PO, 


C.H, + H.O C.H.OH 


19,000 B.t.u 


lb. mole 


Small amounts of by-products are formed in 
other reactions, the primary side reaction being 
the dehydration of ethyl alcohol to form diethy! 


ether 


2 C.H.OH H.O 


Acetylene, present as an impurity in the feed 


ethylene, forms acetaldehyde 


C.H H.O CH.CHO 


In addition, a small amount of ethylene polymer 
izes to form less than 1% of a wide range of 
olefinic polymers 

The product from the hydration reaction is 
then hydrogenated in the vapor pase over a 
Acetaldehyde is converted in 


nickel catalyst 


this way to ethyl alcohol 


CH,CHO + H, -» C.H.OH 


In the hydrogenation reaction other aldehydes 
are converted to the corresponding saturated al 


cohols, which ore readily separated from the 
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ethyl alcohol product For example, traces of 


crotonaldehyde are converted to normal buty! 


alcohol 


CH,.CH CH-CHO H 


CH,-—CH._—CH.--CH_OH 


Process Description 


The process flow is shown in Figures 3 and 4 


The reaction section of the ethanol plant con 


sists of several parallel units, one of which will 


be described The ethylene stream at inter 


mediate pressure is supplied from an olefin 


and 


where it is brought to a re 


preparation unit charged to the reactor 


feed 


action pressure of approximately 1,000 Ib 


compressor 
$q.in 
before being charged to the larger recycle 
stream leaving the recycle gas compressor. The 
combined ethylene stream is then joined by o 
stream of water in a ratio of 06 moles of water 
The mixture of ethylene 


and 


per mole of ethy'ene 


ond woter at a temperoture of 180° F 


1,000 Ib 


reactor 


sq.in. constitutes the total feed to the 
The reactor feed stream is preheated 
by exchange with the reactor product in two 
exchongers in series. After this heat exchange, 
the stream is totally vaporized and heated to a 


570° F 


before entering the 


final temperature of by meons of a 


gos-fired furnace reactor 
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Condensate 





Feed Ethylene 








Fig. 4. 
section 


The feed enters the top of the reactor and 
passes downward through the catalyst bed. The 
catalyst employed is phosphoric acid on a sup- 
port, Celite, a diatomaceous earth which will be 
discussed more fully later. A fraction of the 
ethylene and water is converted to ethyl alcohol 
on each pass through the reactor. The reaction 
being exothermic, products leave the reactor 
at a slightly higher temperature. 

The reactor product is directed to the first 
of the two heat exchangers used in feed-product 
exchange, where it is partially condensed. After 
the product leaves this exchanger, a stream of 
dilute caustic soda is added to neutralize the 
traces of phosphoric acid carried from the re 
actor in the product vapor stream. Additional 
water and ethyl alcohol are condensed from the 
nevtrolized product in the second of the feed- 
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Process flow—purification 
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Fig. 3. Process flow 


reaction section 


Final Column 


Light Ends 
Removal Col. 




















a 


Crude 


Reaction Hydrogen 


Product 


product exchangers and the mixture from the ex- 
changer is separated into liquid and vapor in a 
high-pressure separator. The vapor stream from 
this separator is then cooled by the recycle gas 
The scrubbed with 


water in a column to remove the alcohol from 


cooler. remaining gas is 


the recycle gas. A small stream of the recycle 
gas is removed at this point and returned to the 
olefin preporation plant to limit the concentro- 
tion of methane and ethane contaired in the 
reactor feed. Condensate from the recycle gas 
cooler is combined with that from the scrubber 
the this 
surge capacity is available. The dilute ethyl al- 
cohol from this surge, along with that from the 


in lower section of vessel, where 


high-pressure separator, is joined with similar 
streams from the parallel units and directed to 


a low-pressure separator. 
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Mey 
Product 
Ethanol 


The dilute crude product is pumped from the 
low-pressure separator to the stripping column 
in which the ethyl! alcohol is concentrated. Water 
is removed as a bottom product and the con 
a 


portion of the overhead product is condensed 


centrated ethyl alcohol is token overhead. 


and returned as reflux and the balance is 
charged directly to the hydrogenation reactor 
A recycled hydrogen stream is combined with the 
ethyl alcohol before entering the hydrogenation 
reactor. The combined stream passes downward 
through the supported nickel catalyst bed and 
essentially all of the acetaldehyde together with 
aldehydes 


smaller concentration are converted to their cor 


the higher which are present in 


responding alcohols. The hydrogenated product 
is condensed in the product exchanger and then 


separated in o product accumulator from which 
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Fig. 6. Reaction section, British Petroleum Chemicols Ethanol Plont, 
Grangemouth, Scotland 





Fig. 7. Purification column and storage. British Petroleum Chemicals Ethanol Plant, 
Grangemouth, Scotland 
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the excess hydrogen is recycled to the reactors 
by a hydrogen recycle compressor. A small 
stream of moke-up hydrogen is added at this 
point. The liquid hydrogenated product is then 
sent to intermediate storoge 

This intermediate product is next pumped to 
the light ends column, where light by-products, 
principally diethyl ether, are taken overheod 
Little by-product diethyl ether is formed, but if 
its recovery for sale is desired, it may be woter 
washed in a small pocked column for removal 
of the ethyl alcohol in this overhead stream. The 
bottom product, consisting of ethyl alcohol and 
water, is pumped to the final purification column 
from which the ethyl alcohol product is token 
off a few trays below the top of the column 
Small amounts of impurities are removed by 
means of the pasteurization section at the top 
of the column. The top product is condensed and 
returned as reflux except for a small stream 
which is returned to the stripping column, be 
cause it consists largely of ethyl alcohol. The 
bottom product from this column is also recycled 
to the stripping column for recovery of ethyl 
alcohol. The product is analyzed as it leaves the 
final purification column, and if it meets specifico 
tions is sent to one of three product receivers 
Specification product from the receiver tanks is 
pumped to final storage 

Figure 5 shows the Houston ethanol plant of 


Shell Chemical Corporation with the reactors 


process design 


and furnaces in the foreground. A photograph 
of the reaction section of the ethanol plant ef 
British Petroleum Chemicals, Ltd., shown in Figure 
6, has the two reactors and the compressor house 
in the foreground. Figure 7 is a view of the 
finishing section with the three purification col 


umns ond product storage tanks 


Design Basis 


The conditions used in the ethylene hydration 


reaction are as follows 


Reaction temperature 570° F 
Reaction pressure 1,000 Ib./sq.in. gauge 


Reactor feed concentra 

tion, waterfree basis 85% 
Ethylene make-up concen 

tration 97% 
Water-to -ethylene molal 

ratio in feed 06 


Spoce velocity, VSVM 30 
volumes of gos at 60 
F. and 1 atm. /min./vol 


catalyst) 


Ethylene conversion per 
pass 42% 


Water conversion 7.0° 


This reaction may best be visualized if one 
considers that the catalyst, in this case phosphoric 
acid, is held by o spongelike support. This sup 
port or carrier may contribute certain cotalytic 


properties, but such an interpretation is not 
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necessary for the visualization of the operation 
Most important, the support must hove sufficient 
pore volume to hold relatively large quantities 
of phosphoric acid and be sufficiently resistant to 
corrosion under the high temperoture and acid 


conditions existing in the reactor to remain 


physically strong. Celite, a calcined and pelleted 


diatomaceous earth, has been found to be a 


superior catalyst support. A typical composition 


of this material following calcining is 


87.0 
2.2 
7.5 
1.2 
1.2 
0.6 
0.2 
0.1 


Silica 

lron Oxide 
Alumina 
Magnesia 
Sodium Oxide 
Calcium Oxide 
Titanium Dioxide 
Remainder 


the pr 
to-ethylene 


A change in 
ture 


ure, tempera 


or water mole ratio 


changes in turn the concentration of the 


phosphoric acid supported in the reactor 
The relationship between these variable 

Although the 
the of 
the character 


ot 


! innclic ited igure > 


ented 


data repre are in presence 


the carrier, they exhibit 
pre 
phosphoric 

with the 
literature \ 


istic vapor ure relationship 


aqueou acid and are in 


r xtrapolate d d ita 
the 


agreement 


from the concentra 


tion of phosphoric acid at a tem 


the 


given 


perature catalytic activity 
the 
Phe 
actiol 
alcohol 1 
be computed from the data 


ethyl 


mcrean 
of icid also increases 

equilibrium constant for the 
plus water to ethyl 
Figure 9. As 
the equili 


ak ohol 


in 


ré 
of ethylene 


hown in may 


concentration ot 


briuum 


decreases rapidly with an increase 

indicated 
held 
in 


A 


an optimum tempera 


temperature however, " 


al ill other conditions are 


of the 


when 


tant the 


wove, 


con ictivity catalyst 
with a rise 


there 1 


crease in temperature 
cordingly 
ture where rate and equilibrium taken 
together lead to a maximum production 
of ethanol, Figure 10 

lor the catalyst used in experimental 
the conditions 
this 


maximum production wa 


work under of operation 


by which curve was achieved, a 
accomplished 
at approximately 570° F. at a space ve 
locity of 28 VS\VM, whereas the ethanol 
at 


velocity 


production was maximized 
mately 590° F. at a 
54 VSVM 

this catalyst 
per pa 
temperature 


approx! 
pace ot 
At lower space velocities for 

the 


s would be achieved at a lower 


maximum conversion 
Catalysts of higher activ 
the 

lor 


also be utilized ystem 
of 


selected on 


ity m 


catalysts are 


may 


conditions operation such 
a basis similar 
A higher activ 


velocity 


to that indicated above 
at the 
would be operated at a lower tempera 


ity catalyst same space 


ture. Examination of such a catalyst at 
the same temperature and perhaps even 


at the same space velocity might lead to 
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11. Effect of impurities on permanganate time 
ipproximately 
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min 
pern ! 
one ot 
trequet tly doe 
} 


come the mniting 


the frequen 


aturated aldel 


small stre 
lower purity ut is WI previously 
processing 
given ethy 
cvel gas and 


The concentt 


To be presented at New York Meeting, Dec. 1954 
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) 
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function 


pe? ture 
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Compound 


Ethylber zene 

n- propylbenzene 
n-butyl benzene 
n-amyl benzene 
n-hexy!l benzene 
n-hepty! benzene 
1so-propylbenzene 
sec-butyl benzene 
ec-amy! benzene 
tert-butyl benzene 


tert-amyl benzene 
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CAST HEAT ALLOY REFERENCE SHEET 


N. S. MOTT, Chief Chemist and Metallurgist 


The Cooper Alloy Foundry Co., Hillside, N. J. 


Heat Treatment: Used in “as-cast” 


Alloy: Heat Resistant 15% Chromium Applications: For carburization and 
condition. 


35% Nickel Alloy. cyclic-heating service. Used for 
retorts; muffles; hearth plates; lead, 


Designations: A.C.|. HT; A.S.T.M. 
A297-49T Grade HT; S.A.E. 70330. 


Chemical Analysis: C 0.35-0.75%; 


cyanide and neutral salt pots; trays 
and fixtures; resistance grids; belt 
links. 


Weldability: May be welded using a 
type 330 rod. Is extremely sensi- 
tive to weld cracking. No heat 


Cr 13-17%; Ni 33-37%; Si < 2.5%. Machinability: Machines fairly well. treatment necessary after welding. 


TYPICAL MECHANICAL AND PHYSICAL PROPERTIES 


Room Temperature 


As Cast Aged * 
Tensile Strength, 1,000 Ib./sq.in 

Yield Point, 1,000 Ib./sq.in. 

Elongation, ° 

Reduction in Area, % 

Brinell Hardness 


* 24 hr. Gt 1400° F. furnace cooled 
Charpy Impact (Std. Keyhole ft.-tb.) 
Mod. of Elasticity (X10 Ib. /sq.in.) 
Density (Ib./cu.in.) 

Melting Point ( F.) 


Specific Heat (B.t.u 70 F 


(ib. F.)) @ 
70-1000 
70-1500 
70-2000 


Thermal Expansion (x 10° in. (in.) ( F.)) °F 


70-1500 
70-2000 


70-212 
70-1000 


Thermal Conductivity (B.t.u./(hr.) (sq.ft. F/ft.)) 


Electrical Resistance (microhms/cu.cm.) ( 70° F. 100 


HIGH TEMPERATURE STRENGTH: (Ib. /sq.in.) 1400 F 1600° F 1800° F 


4,800 
3,750 
2,000 


9,000 
7,000 
4,500 


17.000 
12,000 
7,700 


Stress Rupture (100 hr.) 
Stress Rupture (1000 hr.) 
Creep (1% 10,000 hr.) 


MAX. (° F.) TEMPERATURE FOR CORROSION RESISTANCE 


Air Oxidation Resistance 

Oxidizing Sulfur Bearing Flue Gas (Low Sulfur) 
Oxidizing Sulfur Bearing Flue Gas (High Sulfur 
Reducing Sulfur Bearing Flue Gas (Low Sulfur 

Reducing Sulfur Bearing Flue Gas (High Sulfur) 


Carburization Resistance: 
Pack Carburizing 
Gas Carburizing ( 
Carburizing in Natural 

(High CH,) 


General High Temperature Characteristics: 
This alloy has good high temperature strength and 
ductility and also is fairly resistant to thermal fatigue 
cracking. Its resistance to the effects of cyclic heating 
is good and its hot impact resistance is fairly good. 
It has poor resistance to sulfur-bearing gases and 


\ ; . 
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High Temperature Corrosion Resistance: 


Molten drawing and Temper- 
ing Salts 


Molten Cyaniding Salts 
Molten Neutral Salts 

Molten High Speed Salts 
Molten Metal Resistance 


» 6 aang 
15% CH,)Excellent 
Gas 


ee 
Fair 
.Good resistance to mol- 
ten lead and tin. Poor 
resistance to Babbitt 
and no resistance to 
molten aluminum and 
magnesium. 
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PREVIEW 





New York Annual Meeting 


December 12-15, 1954 


the NEW YORK and 


NEW JERSEY sections 


cordially invite you to 


NEW YORK, NW. Y. 





CHEMICAL ENGINEERING 
OF THE WORLD 











ew York City, center of arts and 

commerce home of the United 
Natior te of decision on an de 
sign of more chemical process plant 
than any other city in the world, is an 


ideal place t winter for 


both busine i! pleasure It will be 
especially ideal in December when the 
Institute will be holding its annual meet 
ing—considering as how Institute meet 
ings are so triendly ind how all the 
facilitic ot the great city will then be 
in igh gear ! 

There going to be so much going 
on in connection with tl conventior 

that it almost defies description. On 
ot the most important thing ibout it 
vill be that all meeting eve will take 
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. : 
CENTER 
D. A. Levenson Equitable Paper Bog Co., Long Island City, N. Y 
place under on t ‘ ill 
panse of the Hotel Statler Phat i | te meet 
events except the wht seen foul t } 1 more 
trip through the big steamship Ile ‘ pp t that 
France, the theater partic to two Broa t , , thi | 
1y hit shows, the taking over of the a teen s agai 
entire T\ tudio for the inel 
W hat My | mM | ete t t ‘ | 
John Daly, Dorothy Kilgallen and othe { ut | ‘ 
regular ind so o1 In other wor triy 
you can take your « tay it \ tin tl 
ind a half day nt ret that t ! y | ae in 
Vay you want to heure t, or go n t Ke t i more 
nee in awhile wit the ng and see copl t t! tv than 
i bit of the big vila rou city \ t | i 
you're so close t t t | t 
On the busine de, everyone t t! 
to Institute conventior to meet ' ‘¥ ‘ ‘ ion 
EIGHT REASONS WHY YOU SHOULD COME TO THIS 
MEETING 
© Open house at Institute's new heod ter 
bad Outstanding technical progra 2 sessions, 6 sym 
posia 
° Accessibility to major offices of equipment suppliers 
engineering service firms, ond process operators 
® World's finest library facilities—conveniently locoted 
® Hear the Secretary of Commerce, and a member of 
the A.E.C 
® Enjoy the lavish, yet completely informal and mod 
estly-priced entertainment planned for you and your 
wife 
© Toke in New York-—the city that has everything 
“What's My Line?’ popular TV show, will be 
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performed Sunday evening 


before an 


of chemical engineers! 


ogress 


audience 


Page 33 


process operating firm, engineering 


ervice Organization or equipment or 
materials vending company located any 
in the U.S.A 
on over to the Institute's 


and use the phone a 


Or better yet, come 
othce 


well a 


where 
new 
quartet 
look things over. You can run over 
the Chemist Club 
Engineering Societies 


Library 
Library and do 


checking up to your heart's content 
the missu 
with the 


or so things you couldn’t keep her away 


incidentally, being occupied 


rest of the girls, on the dozer 


trom with six wild horse 


Young man & the Institute 


(srowing into management is some 
thing a lot of young chemical engineer 


Problems 


which can 


natur 
best 
himself, 


find themselves doing 


ally arise some ot 
be handled by the individual 
with a little coaching from his industrial 
seem to call for assist 
best come from the 
The Profes 
ional Guidance Committee of the Insti 


tute has for 


employer. Other 
that 


man's professional society 


mh ght 


ance 


some time been concerning 
itself with this matter, and has recently 
been sponsoring field meetings as a tep 
towards bringing the situation out into 
the open for constructive consideration 


Now 


Sunday 


and action plans are being final 


ized hor a alternoon panel 


forum on “Growing into management 
can help” to 
12th 


how a professional society 
take 2:00 December 
Phis will be with 


an Ope 1 


place 
meeting 
discussion and questions from the floor. 
Young men will be on the panel to de 
cribe “growing pain Representatives 
what the Insti 


Industrial 


will be on hand to diseu 
tute 
men will be there not only to advise, but 
also to take back a few 
sideration. Whether this 


depend on 


might do management 


ick is lor con 
“clicks” 


and 


forum 
whether you 


whether 


your 


friends revarale ol you re 


elder statesman or fledgings and 
take 


there 


Come 


part. Seriously, please plan to be 


Cocktails, buffet . . . and Rouge 


Staving with the course of events as 
they'll unfold ifter the 
ion, to an open house cocktail 
which means, drinks 
(Institute)! By thi 


bunch 


you'll be going, 
panel os 
party will be on 
the house 


youll 


time 


have organized a group 


ready to go somewhere for eats—but 


you won't have to go far—just down 


tairs to the tabulous Cafe Rouge, 


where nobody but the Institute gang will 
be around for an informal buffet supper 
Fun? Brother, it'll probably be the only 
o much in a place 


Institute 


time you'll ever eat 
like that 
special flat rate 


and 


Tv 
Sunday? Not on 


begun \ 


with 


All through 


your life—the fun has just 
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few minutes, ride with the ¢ 
have you in the T\ 
My Line 


it's going to be like with an entir 


studio ot! 


and you can imagine what 
iudi 
ence of chemical engineet 


Monday .. . at last! 

If you wake up Monday 
“that” feeling of 
get-on the ball, NN 


call 


| 
Statier 


ervice or ore 
bed \ 


wonder Cl 


room 
breakfasts-1 
Y ork—the 
back 


you darned well want to get up and be 


‘ 
Yew 


until 


you can hie and feel regal 


wonders you 


Monday ‘til 


when the 


about. For wonder of all 
won't have to do anything 
two ot lock 


technical se 


in the afternoon 
ions begin. Of course, the 


plans were made on the basis that you 
will want to be up and about, visiting a 
the sights ol the 


your wile ts 


plant or city 


. t 
cecing 


with some fellows, or 1f 


along (as everyone's wife who reads thi 


will probably be ) you'll want to tag 
along on the trip the gals will be taking 
You're 


along 


(see Ladies’ Program) invited 
by the 


yp ik, if 


way, to go solo to 


you wish 


Monday afternoon technical sessions 


Iwo sessions will be held simultan 


eously One will be on business o 


Four outstanding men will 


why 5 and 


ganication 


how you the wherefore’s of 
management, from principle to practice 
The basic principles will tirst be defined 
ind organizational structures analyzed. 
Then these principles will be applied to 
actual where 


illustrate an enterpris¢ 


personalities come into play. Finally, 
you will be shown how the organization 

kept going 
portant it is to interpret the organiza 
tatt 


munications V 


and hear about how im 


tion to the maintain a good com 


tem, have policy com 


miittes and oon 
Che other will be on gas absorption. In 


this symposium, combinations of opera 


. 
Continued on page 36 








“SHIRLEY BOOTH IS THE CHAMP!” 


KERR, HERALD TRIBUNE 


“AN ELEGANT SPREE!” 


The Fabulous 


SHIBLEY BOOTH 


(IN PERSON) in 


aATEINSON 
Times 


onn's wo. 1 MUSICAL 


Eves. $6.90, 2.30, Wed. Mat. $4.03, 1.73, Sat 
Mat. $4.60, 1.73. Tax Incl. Mail orders now 


One of the theatrical selections 


Chemical Engineering Progress 


Ladies’ Program 


Wives—don’t let this one poss by. Say “you're 


going” and make it stick. We're expecting the 


biggest turnout of ladies ever to attend an 


Institute meeting, and just to prove it, we've 
set up a program and made arrangements all 
along the line to take care of large numbers 

There will be an Institute ladies’ lounge in 
the hotel through which all arrangements for 
attendance at functions set up primarily for the 
ladies, will have to be made. This goes for the 
men too, if they want to take in the events 

These events, in addition to those already 
described for both husbands and wives 
the Sunday afternoon panel meeting—girls, be 


sure to come to this and get in on the ground 


such as 


floor of your husband's professional future), will 
include the following 

Monday morning: Nine to ten, a coffee 
following which there will 
50 limit) 


with a luncheon in the delegotes, dining room 


get-together 
be a tour through the United Nations 


or, a tour through Macy's bureau of 


standards 


Monday afternoon: Another tour will take 
visitors through Manhattan including Chinatown, 
east 


Times Square, Greenwich Village, lower 


side, Bowery, Wall Street and the United Na 
tions headquarters. 

Tuesday morning: The girls are invited to a 
breakfast fashion show at B. Altman's famous 
Fifth Avenue store. Imagine eyeing gorgeous 
models over a cup of coffee, and coming away 


with door prizes if you're that lucky! 
After the 


be an event that should be a super sell-out! It 


luncheon with the men, there will 


will be a tour of the fabulous ocean liner 


lle de France or, for those more inter 
ested in seeing the very ultra in modern sky- 
scrapers, a tour through fantastic Lever House! 

On Wednesday morning there will be a re- 
peat tour of the U.N. or Macy's for those who 
others, it'll be 


a wonderful time to count out those last remain- 


missed the earlier ones. For 
ing bucks ond do a wee bit of shopping— 
souvenirs for Junior, of course. And now hold 
on for the grand finale to a wonderful time 


in New York—the 


Wednesday afternoon theater parties! 


Your Institute committee has purchased blocks 
By the 


the charming musical starring 


of seats fur matinées of two hit shows 
Beautiful Sea,”’ 
Shirley Booth, and the Pulitzer 
Moon 


Prize comedy 


“Teahouse of the August Institute 
theater parties will be made up in the order 
advance payments for tickets 


100. 


of receipt of 
Each group will be limited to See you 


on Broadway! 
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NO WATER NC GREASE 


hae the aly tabnie seal that- 


4 4. » oe ?) 























+ 
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NO CLOSE TOLERANCES NO CONSTANT INSPECTI 
NO WEATHER WORRIES TO JAM PISTON —ALL AREAS ACCESSIBLE 


oiningtes maintenance probleras / 


BECAUSE THE WIGGINS IS 
THE SIMPLEST (AND SAFEST) | 
OF ALL GASHOLDERS 

; al 


be 





GEWERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 South La Salle Street 


HW patenten Chicago 90, Illinois 
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New York Meeting Preview 
(Continued from page 34) 


tions taking place simultaneously will be 
the keynote 


to hear 


You'll have an opportunity 
ome of the latest observation 
about such occurrences as mass transfe1 
between two liquids while a chemical 
reaction is taking place . . . and so on 


Monday 


whatever 


open for 
with 


evening will be 


you want to organize 


your friends-——new and old 


Tuesday morning technical sessions 
Solvent symposium will 
place major emphasis on liquid-liquid 
extraction, with subjects ranging from 
systems to a new piece of equipment 
called a rotating contactor. This 
symposium will be continued over into 


extraction 


disc 


the afternoon 


Simultaneously, there will be a gen 


technical session some 
of unusual interest. Take the first 
one Chis will reveal es 
sential details of the Shell process for 
production of ethanol by hydration of 
You read this 
an advance form beginning on page 526 
Cee 

the 
plenty of questions to ask 


eral containing 
papers 


for example 


ethylene can paper in 


of this issue of then come to 
authors with 
Also on the 
use of by 


the presentation by 


will be 
HCl as 


ind performance of filter media 


program papers on 


product a chlorinating agent 


Tuesday luncheon—addresed by member 
of Atomic Energy Commission 


Make a 
take in this 
dramatic affair, complete with leaders of 
industry, education and your Institute. 
Reason: the bi-centennial 
anniversary of Columbia University. 


note right now to 


will be a 


mental 
luncheon, as it 


Celebrating 


S.S. lle de France—great ocean 

liner to be visited 
Tuesday afternoon technical program. 

Continuation of the solvent extraction 
symposium will bring forth several pa- 
pers on the theoretical aspects of ex- 
traction plus one on a process for ex- 
traction of petroleum fractions with 
ammonia, 


(Continued on page 48) 
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TECHNICAL PROGRAM 
New York Meeting 


TECHNICAL SESSION No. ! 
(Simultaneous with Session No. 2) 
SYMPOSIUM ON BUSINESS ORGANIZATION 
FOR THE CHEMICAL INDUSTRY—THE MEANING 
OF ORGANIZATION, John R. Sargent, Cresap, 

McCormick and Paget, New York, N. Y. 


ORGANIZATION OF AN ENTERPRISE, Lounsbury 
Fish, Standard-Vacuum Oil Co., New York, N. Y 


IMPLEMENTING AN ORGANIZATIONAL PLAN, 
John lL. Hammer, Jr., Monsanto Chemical Co 
St. Louis, Mo 


TECHNICAL SESSION No. 2 
(Simultaneous with Session No. 1) 


GAS ABSORPTION SYMPOSIUM, PR. L 
Presiding 


Pigford, 


MASS TRANSFER BETWEEN TWO LIQUIDS WITH 
CHEMICAL REACTION, Richard Searle and Ken 
neth F. Gordon, University of California, 
Berkeley, Calif 


PLATE EFFICIENCY WITH CHEMICAL REACTION 
—ABSORPTION OF CO, IN MONOETHANOLA- 
MINE SOLUTIONS, Arthur L. Kohl, The Fluor 


Corp., Los Angeles, Calif 


GAS ABSORPTION AND OXIDATION IN DiS- 
PERSED MEDIA, |. B. Andersen and H. F. John- 
stone, University of Illinois, Urbana, III 


GAS ABSORPTION ACCOMPANIED BY CHEM- 
ICAL REACTION, P. V. Danckwerts, Cambridge 
University, England 


MECHANISM AND ABSORPTION OF CARBON 
DIOXIDE IN AQUEOUS SOLUTIONS OF MONO- 
ETHANOLAMINE, R. E. Emmert and R. L. Pig- 
ford, University of Delaware, Newark, Del 


Tuesday, December 14, 1954 
TECHNICAL SESSION No. 3 


(Simultaneous with Session No. 4) 


SOLVENT EXTRACTION SYMPOSIUM, R. B. Beck 
mann, Presiding. 


PERFORATED PLATE EXTRACTION COLUMN— 
PERFORMANCE AND WETTING CHARACTERIS- 
TICS, F. H. Garner, S. R. M. Ellis, J. W. Hill, 
The University, Edgbaston, Birmingham, England. 


EFFICIENCY AND CAPACITY FACTORS IN LUBE 
EXTRACTION, J. R. Felix and C. H. Holder, Esso 
Laboratories, Standard Oil Development Co., 
Linden, N. J. 


LIQUID-LIQUID EXTRACTION IN CONTINUOUS- 
FLOW AGITATED EXTRACTIONS, A. W. Flynn 
and R. E. Treybal, New York University, New 
York, N. Y. 


THE ROTATING DISC CONTACTOR—A NEW 
TOOL FOR LIQUID-LIQUID EXTRACTION, G. H. 
Reman, Koninklijke/Shell Laboratorium, Amster- 
dam, Holland and R. B. Olney, Shell Develop- 
ment Company, Emeryville, Calif. 


MASS TRANSFER IN A HORIZONTAL LIQUID- 
LIQUID EXTRACTION TUBE, N. F. Murphy, J. E. 
Lastovica, and A. E. Skrzec, Virginia Polytechnic 
Institute, Blacksburg, Va. 


TECHNICAL SESSION No. 4 
(Simultaneous with Session No. 3) 


GENERAL PAPERS, W. E. Catterall, Presiding. 
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ETHANOL BY HYDRATION OF ETHYLENE, 
Charles R. Nelson and Martin L. Courter, Shell 
Development Company, Emeryville, Calif. 


UTILIZATION OF BY-PRODUCT HYDROGEN 
CHLORIDE AS CHLORINATING AGENT, Aaron J 
Teller, Fenn College, Ceveland, Ohio. 


STRUCTURE AND PERFORMANCE OF FILTER 
MEDIA, H. P. Grace, E. |. duPont deNemours & 
Company, Wilmington, Del. 


TECHNICAL SESSION No. 5 
(Simultaneous with Session No. 6) 


SOLVENT EXTRACTION SMPOSIUM, R. E. Trey- 
bal, Presiding. 


ON THE FUNDAMENTALS OF THE HYDRODY- 
NAMIC MECHANISM OF SPLITTING-UP IN DIS- 
PERSION PROCESSES, J. O. Hinze, Royal Dutch 
Shell Laboratory, Delft, Holland 


DISPERSED PHASE HOLD-UP IN PACKED, 
COUNTERCURRENT LIQUIDLIQUID EXTRAC- 
TION COLUMNS, C. E. Wicks and R. B. Beck- 
mann, Carnegie Institute of Technology, 
Pittsburgh, Pa. 


AN ALGEBRAIC APPROACH TO SOLVENT EX- 
TRACTION OF COMPLEX MIXTURES, H. F. Hopp 
and R. B. Smith, Sinclair Research Laboratories, 
Inc., Harvey, Ill. 


CALCULATION OF LIQUID-LIQUID EQUILIBRIA 
FOR COMPLEX SOLVENT EXTRACTION SYS- 
TEMS, H. R. Sheely, Stone & Webster Engineer 
ing Corp., Badger Process Division, Boston, 
Mass. 


EXTRACTION OF PETROLEUM FRACTIONS BY 
AMMONIA SOLVENTS, M. R. Fenske, R. H. 
McCormick, H. Lawroski, and R. G. Geier, 
Petroleum Refining Laboratory, Pennsylvania 
State University, State College, Pa. 


TECHNICAL SESSION No. 6 
(Simultaneous with Sesion No. 5) 


GENERAL PAPERS, Walter E. Lobo, Presiding. 


POLLUTION ABATEMENT WITHOUT WASTE 
TREATMENT, C. Fred Gurnham, Michigan State 
College, East Lansing, Mich. 


EFFECTS OF HYDROGEN AT HIGH PRESSURES 
ON THE MECHANICAL PROPERTIES OF METALS, 
H. C. Van Ness and B. F. Dodge, Yale University, 
New Haven, Conn. 


CATALYTIC HYDROGENATION OF CARBON 
MONOXIDE AND DIOXIDE OVER STEEL, Buford 
D. Smith and Robert R. White, University of 
Michigan, Ann Arbor, Mich. 


EFFECT OF DRYING CONDITIONS ON DRYING 
RATE AND PHYSICAL PROPERTIES OF A POR- 
OuS SOLID, E. H. Lebeis and T. A. Burtis, 
Houdry Process Corp., Marcus Hook, Pa 


THE TRANSIENT BEHAVIOR OF SINGLE-PHASE 
NATURAL CIRCULATION LOOP SYSTEMS, C. D. 
Alstad, H. S. Isbin, N. R. Amundson, University 
of Minnesota, Minneapolis, Minn. 


Wednesday, December 15, 1954 


TECHNICAL SESSION No. 7 


SYMPOSIUM ON NEW PROCESSES UTILIZING 
FLUID AND MOVING BEDS, Norman Morash, 
Presiding. 

(Continued on page 52) 
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Here’s Why BS«B 
CLIMAX CONTROLS give such 


am 
i 


lad 
/ — 5 awh 





“lami SOOM AMEE. 
oJ / 


Only the most advanced engineering and design... the 





most modern manufacturing equipment and methods 
..the most exhaustive test procedures...and years of 
practical experience and “know-how” in the industry 
can combine to produce controls of the quality, pre- 
cision, long life, efficiency and reliability that you get 
in Climax! The excellence of BS&B Climax Controls 
has gained for them a world-wide reputation —for no- 
where in the world will you find a better line of auto- 
matic process controls...or a company which takes more 
care and pride in their manufacture! When next you 
need control equipment for a new installation or for 
replacement purposes, be sure to specify BS&B 
Climax... you'll be glad you did! 











NATIONAL MEETING REPORT Sunday arrivals from westbound California Zephyr; note mounted welcoming committee in background 


Glenwood Springs, Colorado. Fall, 1954—An 
nual resort meeting drew both serious and vaca 
tioner from all sections of country. One fourth 
of registrants were wives (probably an all-time 
record) Western customs and western 
chemical engineering operations contributed to 
making this ao broadening and thoroughly en 
joyable event In addition to providing 
the most exhilarating scenic and recreational 
atmosphere, this meeting brought out the latest 
on uranium ore and oil shale processing, ag 
glomeration, and our resources of the future. To 
all who didn’t attend, a hearty invitation to 
share in the fellowship and interchange of 
practical information at the next Institute meet 
ing (see New York Preview, page 33, this 


issue) Hotel Colorado 


e 


Scenic 


Breathtaking views were 

everywhere about the Glen 

wood Springs area, which is 

located in the heart of the 

Rockies Pictures to right pet Sees a_—e 
were taken at elevations of on 
about 12,000 ft 


Square Dance 

Tradition of West, it served 
to bring guests closer to 
gether on a “fun and inform 
ality” basis. Costumes were 
the same type as worn for 
all meeting functions 


Horses & Water 


|. to r. Roaring Forks Ranch; 
J H. Rushton “aboard 

chemical engineers studying 
water “pool duty f 
Neben in deep meditation 


Fishing 

l. to r The great fishing 
expedition; audience con 
centration; the fishermen 
with J. H. Rushton, Van 
Pres. Kirkbride and Steve 
Tyler showing most clearly; 
congratulating Van, wh 
was first to make the catch 


Colorful Canyons. As the path nat major landmark, Ilotel Colorado Oil from Shale 
rowed into its final few miles, dull red crispness was in the ais enoug 
walls extending perpendicularly from the provide an invigorating tang for th Now or Later? (One oi 


road and Colorado River bed indicated ary Throughout the surround rgest proved reserve 

the presence ol Glenwood Canyon Lhe iT 1 ve were evidences of folk await i short distance underground 
setting sun changed reflected hue 0 y their opportunity of serving in West of kerogen locked in layers ot 

rapidly that for fleeting moments picture ern tradition the last of the summer tending over an area of 1,000 
possibilities would exist—only to fade — visitor miles of Colorado, Wyoming and Utah, 
Oil Co. 


away before camera adjustment wa according to Clyde Berge (Unio 
possible. Nestled in a valley formed by Wranglers All. At the hotel a_ staff of Calit in his paper presented in 
the joining of two major streams (Colo was busily sorting the garb of the tradi W.1.R. Murphy's Symposium ot Oil 
rado and Roaring Fork Rivers), emerged = tional west—jear form-tight shirts Shale and Shale Oil Proce 


the village of Glenwood Springs, with (Continued on page 42) oni on pag 
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authors 


l. to r Pres. ¢ G. Kirkbride 
opening sessions; R. H. Ewell 
resources); G. O. G. Lof (gen'l 
chairman J E Stepanek 
gent. technical ~~ & @ 
Murphy (shale oil); A. P. Weber 
agglomeration) 


C. H. Prien (shole oil); K. B 
Mathur (gen'l. tech C f 
Stoff (resources); C. H. Chil 
ton (agglomeration w. R 
Thompson (shale oil 


Rowen agglomeration) 
Cottingham (shale oil 
Byrns (resources); J. DO 
Moore (uranium); W. W. Hag 


erty (vranium 


national meeting report 


O. C. Ralston (resources); F. A 
Brinker uranium ¢ Stirbo 
gen'l. tech ( Berg shale 
oil); B. Morris (shole oil 


E. ¢ Sargent (vranium M 
Kastens resources 

Viland (shale oil D 
Monning resources 
Lennemann vranium 


Philippone (uranium 


Continued on page 40 
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ical Technology 


Future 
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—here and there with the C. E. P. camera 
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Il. to r.—Part of group as 
sembled ot Climax Molyb- 
denum plant hearing talk by 
R. Henderson, resident man- 
ager; one of the busloads of 
A.1.Ch.E. visitors to the mine 
and plant—note ladies; typical 
meeting scene at hotel. 


Mrs. W. B. Wilson, Mr. Wilson, 
Mrs. R. E. Carver, Mr. Carver; 
J. F. Olsen, B. K. Duffy; Group 
ot chuck wagon dinner; J. 
Tielrooy posing with fishing 
geor at side of pool; Mrs. W. 
Kelley of local committee car- 
ing for daughter of author 
M. L. Kastens, while father 
presents paper—evidence of 
local hospitality! 


E. L. Patton, F. C. Bunker, M 
Rakchani (from Tehran), C. R 
Everett, M. W. Brinker; Mr 
& Mrs. W. Kelley; C. Long, 
W. A. Ackerman, J. C. Dart; 
Mr. & Mrs. D. Todd 


N. B. Hiersted, Mrs. Hiersted, 
Mrs. R. J. Cameron, Mr. Cam- 
eron, C. W. Barkow; Mrs. R. M. 
Berry, Mrs. Goldberg, Mr. 
Goldberg, Mr. Berry; Mrs 
E. W. Neben; Mrs. Schramm, 
Mr. Schramm, Mrs. V. E. Shaw 


K. B. Mathur; R. M. Berry, J. E 
Meyer, L. Roth and A. Kurtz 
trying out chuck wagon; L. 
Roth & Pres. C. G. Kirkbride; 
J. E. Meyer; Mr. & Mrs. G. O 
G. Lof 


Mrs. M. W. Putnam, W. W 
Wolf; general scene around 
“pump,” chuck wagon dinner; 
Mr. & Mrs. E. J. Lyons; Pres 
C. G. Kirkbride, E. B. Christ- 


ianson, F. J. Van Antwerpen 


J. M. Noy, F. R. Minger, W. W 
Wolf, C. Long; Mr. & Mrs 
A. R. Van Kleeck; J. H. Rush 
ton, J. C. Dart, unidentified; 
Mr. & Mrs. E. W. Neben 


NEXT MONTH—Best pictures 
of photo contest 
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Precise Grinding — Smooth Blending — Clean, Cool 
Air Conveying — Optimum Dust Collection All 
Unified In a Single MIKRO System 


| jens One-Package MIKRO method of engineering welds three 
separate functions into a coordinated and completely automatic 
processing system which eliminates the cost of manual handling. 
it guarantees the delivery of a product to meet your most exacting 
specifications without any loss of material in process. 

The basic grinding unit . . . either o MIKRO-PULVERIZER or a MIKRO- 
ATOMIZER . . . blends and grinds with ease, safety and economy 
and offers you a wide range of particle sizing from granular to 
ultra-fines. 

The ground material is whisked away by the MIKRO-Airacon from 
any given source to any point of discharge. 

In the MIKRO-COLLECTOR, where the material is filtered the 
reverse-jet air ring operation provides the maximum in product 
recovery. Here you have granular and fine powder collection at 
its best. 

This complete MIKRO “package” thus affords you an answer to 
many processing and materials handling problems. The service 
and facilities of the MIKRO Laboratory are at your disposal, 
without obligation, to help obtain the best answer for you. 


Write for illustrated descriptive literature. 
dust recovery 


r aid 
1 W 
a bhecn MIKP-D-AIRACON 


4 y= for air-conveying 
“NSS a 
as PULVERIZING MACHINERY DIVISION 


py eng METALS DISINTEGRATING COMPANY, INC. 
eaten 31 CHATHAM ROAD SUMMIT, New JERSEY 
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VANTON BunaN and Natural 
Hard Rubber Pumps, Valves, 
Pipe and Fittings . . « 


Centrifugal pumps 


Globe, angle & Y valves 


ol 


e 


Pipe and fittings 


PUMP & EQUIPMENT CORP. 
EMPIRE STATE BUILDING +» NEW YORK 1, N.Y. 


P VANTON 





handle a variety of tough corrosives with- 
out danger of rust or contamination. The 
new Buna N line resists most inorganic 
acids, alkalies, salts and fumes, as well as 
many organic chemicals at temperatures 


up to 225'F. 
Buna WN and Natural Hard Rubber 


Centrifugal pumps with open or closed 
impellers ranging in capacity from 20-130 
gpm, head to 100 feet, suction 2” and dis- 
charge 1a" 


Buna WN and Natural Hard Rubber 


Globe, angle and Y valves with metal 
reinforced stems and discs, and readily 
renewable seating surfaces of soft rubber. 
Float valves, foot valves, strainers and 
check valves. Sizes range to 4” 


Buna WN and Natural Hard Rubber 


Pipe & fittings — plain or threaded. Tees, 
ells, couplings, crosses, bushings, flanges, 
unions, cocks, plugs, and caps. Full flow 
capacity and high strength. Working 
pressures of 50 psi. 


Bulletin HR tells the full story. Write today 
for free copy. 


VANTON corrosion resistant products for 
fluid handling include flex-i-liner plastic 
pumps, polyethylene valves and PVC 
pipe and fittings. Bulletins on request. 
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Trout by the Handful. \ 
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yrass root with them 
you have grass. Out u 
try one reaches 
local public relations committee put 
to the Institute officials who 
everal others rather “imnocently 
cepted an invitation to “come at 
some trout” Monday afternoor 


the uranium symposium 
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Heavy film on heating surface retards heat transfer, slows production 
—when no scroper blades are used. 


Clean heoting surfoce improves heat transfer, speeds production— 
when flim has been completely removed by Buflovok-Dopp Scrapers. 


Buflovak-Dopp Kettles with scraping agitator 
speed production... make a better product...save money 


MALEANAL EARLE 


Write for your copy 
of Catalog 356-R, 
which contains much 
useful information 
about processing 
kettles. 


The effectiveness of Buflovak-Dopp 
Scrapers, used in Bujflovak-Dopp Kettles, 
is clearly indicated in the photographs. 
The results are savings up to 80% in 
production time on some products 
attractive profit-building savings when 
processing any material. 

Clean heating surfaces accelerate heat 
transfer and are therefore most important 
for efficient For example, a 
stagnant film of paraffin only a hundredth 


processing. 


of an inch thick has the same heat retarding 
action as a wall of cast iron 180 times 
thicker. 

When pasty materials are being cooled, 
Buflovak-Dopp Scrapers constantly remove 
the stagnant material from the kettle wall 

. and move it to the center of the mass 
in the kettle for uniform mixing. The result 


is a uniform, good quality finished product. 

When processing heat-sensitive materials, 
these continuous action scrapers protect 
the good quality of the product by pre- 
venting material from burning on the heat- 
ing surtace. 

But these are only two typical examples 
of the effectiveness of Buflovak-Dopp Ket- 
tles equipped with Buflovak-Dopp Scrapers. 
To get the type of kettle and scraper that 
will meet your needs, the safest procedure 
is to process a quantity of the product and 
observe the results. The Pilot Plant in our 
Research and Testing Laboratory provides 
facilities for you to run such tests 

With this basic information, kettles can 
then be designed and built to most eco- 
nomically and profitably fulfill your specific 


processing requirements 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1567 Fillmore Avenue, Buffalo 11, New York 





weby 


BUFLOVAK PRODUCTS: evaporators e dryers (atmospheric and vacuum) ¢ solvent recovery and distillation 


equipment e chemical plant equipment e food processing equipment e kettles ¢ fabricated processing equip- 


ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products. 


Chemical 


Engineering Progress 
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Only Brown flow meters 
offer you these 
profitable “plus” values 





@ 16 different types of basic instrument @ 27 years of experience in flow metering 


systems . . . a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 
meter for your specific application. 


Nearby service facilities. There's a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 
and start-up service without delay. 


development and application work. You’ re 
sure to get specialized engineering on your 
flow metering problem. 


@ Nationwide field organization. Brown 


flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 


need it. 





Linear scale meters—me- Square root scale meters Portable meters —versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission .. . not continuously recorded for air or gas flow. 

all control forms. 


. . — . = gy ey ORTON . 
RAS ee Dorr ee Spee . ’ ot Se x: ‘ 
e 4 .. 1@? * 4 Sen »” - Ns is 
; 2. : 





NOTE: 

Tel-O-Set minia 
ture instruments 
and ElectroniK in 


dicators, recorders 





and controllers are 
ay ailable for use 


with all flow trans 


i doe Low 


Differential Converter— mer Area Type Meters for meas Interchangeable range tubes mitters 


cury-less pneumatic flou uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. Brown flow meters 
adjustable range 








a flow meter for every fluid... 
every application (all available with electronic integration) 


i‘ PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, indicating, Recording, integrating, Controiiag.”’ 


H Honeywell 


Fouts inn Couttols 
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CARBIDE TITANIUM PLANT 


Seventy-five hundred tons of titanium 


per year will be produced in a new 
$31,500,000 plant to be constructed for 
the Electro Metallurgical Company, a 
division of Carbide and ¢ 
Ashtabula, Ohio, by 


Construction Company Phi 


Union irbon 
Corporation, im 
Catalyty 
will be the first commercial productios 
of titanium other than by the Kroll 
The will take 


year and a half to get into pro 


proce plant, which 
ibout a 
duction, will produce titanium by the re 
duction of titanium tetrachloride with 
odium 

I hie had thi 
operation on a pilot and prototype plant 
cale at its Metals Re 
ies in’ Niagara Falls, N. 
has been the 
velopment for the past 


ilmost $2 


company ha proces ai 


| aborator 
Dhie 


Care h and cle 


earch 
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ubject of re 
five 


cost ol million 





ANHYDROUS AMMONIA 
FROM COAL CHEMICALS 


An anhydrous ammonia plant that will 
draw its raw materials exclusively from 
announced by 

Alabama By 
To be erected near Bir 
mingham, Ala., the plant will be 
designed for initial produc tion of 45,000 


coal chemi« ils has been 


Hlercule Powder Co. and 
Products Corp 
new 
ton scheduled to 


begin in 1955 


year Operation 1s 





AMMONIA FOR FERTILIZER 


Modification 
the addition of 


in the process as well a 


more relormer tlurnace 
am 
the 
Corporation 

from 120 
All of 


int will be 


is being carried on to increase the 
monia production 
Mississippi 
plant m Y 


total of 


( ipacity ol 
Chemical 
itv, Mi 


200) ton 


izoo | 


tons to a day 


the mereased output of the pl 


diverted to use in fertilizer in the form 


of anhydrous ammonia and nmonium 


nitrate The design eng ind 


construction services for the additional 


facilities 


dler Co 


gas generating and purification 


are being performed by the Gut 
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SULFUR RECOVERY UNIT 


The recovery of sulfur trom H.S ob 
fuel gas stream is 
410 ton 
plant of | wo Ol 
Aruba, 


refinery 


tamed trom a sour 
day 


al d 


Nether 


being carried on at the new 
ulfur 
rt insport Co. at then 
West 


Tecovery 


land Iriel Remov il ol 


it diethanolamine solution emploved 


in the removal of hydrogen sulfide from 


the fuel gas stream. ‘The plant which is 


designed to employ water tor cool 


ing purpose ied and engi 


red by the and was con 


Kellogg Co 


ree 


tructed by the 





“ELECTRONIC BRAIN” 
SOLVES GULF’S PROBLEMS 


\n electron brain to evaluate 


ind expedite laboratory inte rpretation ot 
production ind prospecting 
data has been added to the facilities ot 
the Gulf QOjul ¢ Laboratori in 
Harmaville, Pa. The computer 
at $110,000, will be 
increasingly n 
itical 


oil refining, 


orp 
valued 
ised in the rapid 
olution of mmerou 
difficult 


in every phase of petroleum re 


fire 


and mathem problem 


i benefits derived from tl posse 
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Individually 


designed and 


Two Complete Drying Systems, Can Be 
Operated Together—or Singly—to Meet 
Varying Plant Requirements 


Two Bartlett-Snow Batch Rotary Kilns, 
Preheating Charges for Electric Furnaces. 


@ Our wide experience and complete developmental, 
engineering, fabricating and erecting facilities enable 
us to solve the most unusual and exacting heat pro- 
cessing problems. Mild steel, stainless or special alloys. 


The dished bottom stainless steel batch dryer (Fig. No. 1612 above) 
dries a finely divided catalyst with minimum dust loss. The liquid tight 
plug type discharge doors are opened and closed with remote control. 
Fig. No. 1599 is a steam jacketed dryer-crystalizer. Note the powerful 
drive and reducer. Fig. No. 1352 is a steam jacketed dryer fitted with a 
condenser where fines are reclaimed from the vapors. Fig. No. 2254 is 
a special stainless steel vessel for processing a catalyst used in defense 
activities. All the above units conform to A.S.M.E. U-69 unfired pressure 
vessel code. Don't gamble. Let us work with you on your requirements 
1oR® 


gaenie” 


DESIGNERS 
ERECTORSs 
$ 
eek 
ens'™ 


Dryers + Coolers ° 


“Builders of Equipment for People You Know” 








New York Meeting Preview 
(Continued from page 36) 


Simultaneously, a general session will 
include three papers exploring interest- 
Tl ? ing properties of materials of construc- 

1ere S no tion: hydrogen vs. metals; steel under- 

going contact with CO and CO, being 

‘ddl d . | hydrogenated catalytically ; and a porous 

> solid vs. changes in its drying environ 

m1 eC sroun wit 1 ment. Papers like these advance the skill 

of the chemical engineer, whether he 

ry ryt 7 works in design, plant operation ot 

| A N | Al [JM equipment sales setter try to take some 
_ of these in, for sure 


With the end of a most satisfying day 
drawing to a close, you might very well 


oe its use 1S either presume that the arrangements commit 


tee would wish you off to an evening of 
quiet meditation. But no, that’s not what 


pointless or imperative yt will have come to New York tod 


You, like over a thousand other chemi 
cal engineers, will be ready for their 


7 outstanding professional event of the 
(©) jhe known properties of Tantalum, as well year 


as countless “case histories” of its applica- 
The annual awards banquet—addressed by 


tion, clearly define where this unusual acid-proof the Secretary of Commerce 
metal should be used. There’s no guesswork in Tle Te the high court of che mii il engi 
neering. with vou as a valued guest, will 


! 
x 


deciding on Tantalum... no compromise of | 
‘ it in session to hear the announcements 
its natural advantages. ind descriptions of achievements by 
If you are processing hot or strong acid solu- those of your fellows who have made 
. 7. ' outstanding contributions during the 
tions, if you are making a pure product in which year. Four awards given by the Insti 
tute will be presented: the Walker 
_ ; Award, Professional Progress Award, 
be tolerated, Tantalum might be wisely employed. | fenier Meaher Award, and the A. 
McLaren White Award for the winner 


Taking a closer look, if the multiple costs of product Ge _ 
of the student contest program The 


equipment contamination or side reactions cannot 


spoilage, equipment maintenance and repair, shut- honored guest and principal speaker of 
| the evening will be the Hon. Sinclair 
ee ab ah — : : Weeks, Secretary of Commerce of the 
cost of ‘Tantalum, Tantalum is indeed imperative. United States. 


downs, and labor dislocations outweigh the single 


Call in a Fansteel engineer to help you decide 
on your possible need for Tantalum. Dencing shoes 
Don’t forget them. For after the ban 
Use Tantalum with economy for most acid solutions quest, there will be a gala dance in the 

and corrosive gases or vapors except HF, great ballroom of the Statler, with ap- 


alkalis, or substances containing free SO;. propriate entertainment to give you a 
real feeling of being in the “world’s en- 


tertainment center.’ 


Wednesday—technical papers throughout 
the day 

It will be a full day, so don’t plan on 
leaving New York until Wednesday 
evening at the earliest. Starting out in 
the morning there will be three simu!- 


Wilt 


taneous technical sessions. One of these 
will deal with fluids and moving beds, 
Ask for a copy of our free booklet largely devoted to actual process experi- 


**Acid-Proof Tantalum Equipment for Chemical Operations” ence using these in full scale operations 
in sulfur recovery, petroleum refining 


FANSTEEL METALLURGICAL CORPORATION | and ammonium sulfate decomposition 


NORTH CHICAGO, ILLINOIS, U.S.A. Another of the papers gets specific as 
to the design of process systems utiliz- 


ing moving beds 








° bd - 
meee | (Continued on page 50) 
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A RESEARCH AND DEVELOPMENT CENTER 


the first of its kind in the field of Vacuum and Pressure Filtration. 


This is a view of our new Research and Develop- 
ment Center for the benefit of industries concerned 
with liquid-solids separation through vacuum or 
pressure filtration. 

The new building will also house the Central 
Division headquarters for sales and service on all 
Eimco equipment. 

Complete pilot plant facilities are available at 
the Center for development of new processes and 
new equipment to make the process developed 
workable and efficient. 

Capable engineering and research personnel 


staff the Center. These men have many years of 
research experience and more than half a century 
of Eimco’s experience in service to the industries 
interested in and requiring this type of research. 

Located at 301 South Hicks Road at Palatine, 
illinois, a Chicago suburb, the Center is easily acces- 
sible by train, bus or automobile (only a few minutes 
from the “Loop.”) 

You are urged to visit these new facilities and 
use them in any way to make your work easier in 
solving problems of liquid-solids separation through 
filtration. 


CORPORATION 


THE EIMCO 


Salt Lake City, Utah—U.S.A. ¢« Export Offices: Eimco Bidg., 52 South St., New York City 


Meow York, MY. Chicege, ll. Sen Frencisce, Calf. Ei Peso, Texes Birmingham, Ale. Ovivth, Minn. Kellogg, ide Londen, ing. Ports, Frence Mien, latly 


You Can't Seat Au Eimeo! 
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of 
DOW CORNING 


ANTIFOAM A 
kills foam in... 


4170 Pounps 
strawberry jam 


4 4000 GALLONS 
varnish resin 


4 2332 PouNnDs 
neoprene latex 


43 TONS asphait 


4 Effective at very low concentrations, 
Antifoam A Com 


pound is the most economical, the most 


Dow Corning 


efficient and the most versatile foam- 


killer ever developed Odorless and 
tasteless, this silicone defoamer is phys- 
iologically harmless in foods at concen 
trations up to 10 parts per million 
Thousands of chemical and food pro 
cessing plants depend on Dow Corning 
Antifoam A to cut processing time, to 
save productive capacity now wasted on 
foam, and to eliminate wasteful and 


hazardous overflow 


DOW CORNING ANTIFOAM AF EMULSION 


is ao dilutable defoamer containing 30% 
Antifoam A Wt is 


equally versatile and equally effective 


easily dispersed, 
against aqueous foomers. It is safe to use 
in food processing at concentrations up 
to 10 parts Antifoam A per million parts 
of the foamer 


we 


Sal 


mail coupon TODAY for \ 
free sample / 


- 


Dow Corning Corporation 


Midland, Mich., Dept. CS-22 


i [_} Dow Corning Antifoam A 


or Dow Corning Antifoam AF Emulsion 


| NAME 


| company 


STATE 
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WHEN PURITY COUNTS 
RY 3 


VITREOSIL 


CRUCIBLES 
DISHES + TRAYS 


Immune to 

Extreme Chemical, 

Thermal and Electrical 

Conditions. Non-catalytic. Non- 
porous. 


VITREOSIL CRUCIBLES permit the 
production of compounds of real 
purity; and do not absorb material. 
It is possible to wind Vitreosi! Cruci- 
bles with wire for direct electrical 
heating. Made in glazed and un- 
glazed finish. 

VITREOSIL DISHES for concentrat- 
ing, evaporating and crystallizing 
acid solutions. Made in large and 
small sizes and types as required. 
VITREOSIL TRAYS are made in two 
types; four sided with overflow lip 
at one end for continuous acid con- 
centration; and plain. Our Techni- 
cal Staff places itself at your 
disposal for further data. For details 
as to sizes, prices, etc., 


Write for Bulletin No.17 


THE THERMAL SYNDICATE LTD. 


14 BIXLEY HEATH 
LYNBROOK, N. Y 
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MIXING EQUIPMENT 


A complete line of Mixers designed for 
handling everything from the 


THINNEST LIQUIDS to the THICKEST DOUGHS 


Struthers Wells builds a complete line of Mixing Equip- 
ment for every purpose, including liquid agitators, hydro- 
genators, kneading machines and intensive mixers. Our 
extensive machine shops, plate fabricating facilities, forg- 
ing equipment—combined with years of experience in the 
design of Mixing Equipment make Struthers Wells one 
of the foremost suppliers of this type of equipment. 


LIQUID AGITATOR 

Equipped with patented Radial Propellers is suitable for 
hydrogenation and mixing a wide range of liquids. Any 
materials that will flow while being mixed can be handled 
under vacuum, low or high pressure with heating and 
cooling when required. 

KNEADING MACHINE 

Made in several types, Struthers Wells Kneading Ma- 


chines are used for mixing stiff pastes. Some models may 
be rotated to a full inverted position for discharging. 


INTENSIVE MIXER 
Extremely powerful, Struthers Wells Intensive Mixers are 
suitable for processing plastics, rubber, asphalt tile and 


similar materials. \ 





‘truthers 


Write for literature on equipment 
for your mixing requirements 
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THERMAL’S 


COMPACT FIRED 


HEAT EXCHANGERS 


CAN SOLVE YOUR 


HEAT TRANSFER 


PROBLEM... 


Unique THERMAL Burners 
make these heat 
exchangers possible — 


Whether it be an existing 
standard design or a unit for 
your special requirements, 
THERMAL heat exchangers 
provide the ultimate in 
compactness, high 
performance and response 
Always designed around 

the high velocity combustion 
c..aracteristics of THERMAL 
burners, they are supplied 
as complete ‘‘package”’ 
installations including all 
control and acc. ssory 
equipment 


PRESSURE: 
300 PSIG 


TEMPERATURE : 
1200 F 
CAPACITIES: 
750,000 To 8,000,000 BTU/HR 


TYPE DF for high pressure 
high temperature applications. 


PRESSURE: 
50 PSIG 


TEMPERATURE : 
1000 F 


CAPACITIES: 
250,000 To 1,500,000 BTU/HR 


TYPE FT for medium 
and temperature applications. 











To 

YOUR 
SPECIFICATIONS 
Send us your requirements. Our 


engineers will make a prompt 
analysis. 


ECONOMICAL, TROUBLE-FREE DESIGN... 





New York Technical Program 
(Continued from page 36) 


FLUOSOLIDS PROVIDES ECONOMICAL RECOV- 
ERY OF SULFUR FROM LOW GRADE ORES, R. B 
Thompson and Donald MacAskill, The Dorr Com- 
pany, Stamford, Connecticut 


FLUID CHAR ADSORPTION (FCA) PROCESS, L. 
D. Etherington, Standard Oil Development Com 
pany, Linden, New Jersey; R. J. Fritz, E. W 
Nicholson, Esso Standard Oil Company, Baton 
Rouge, Louisiana, and Harold W. Scheeline, 
Standard Oil Development Company, Linden, 
New Jersey. 


THE FLUID HYDROFORMING PROCESS, J. C 
Richards, The M. W. Kellogg Company, New 
York, New York. 


MOVING BED PILOT PLANT FOR THE DECOM- 
POSITION OF AMMONIUM SULFATE, J. W 
Delaplaine, Catalytic Construction Company, 
Philadelphia, Pennsylvania; and Robert McCul 
lough, International Minerals and Chemical 
Corporation, Mulberry, Florida. 


DESIGN OF PROCESS SYSTEMS UTILIZING 
MOVING BEDS, Clyde Berg, Union Oil Company 
of California, Wilmington, California 


TECHNICAL SESSION No. 8 


REACTION KINETICS SYMPOSIUM, H. F. John 
stone, Presiding. 

A METHOD OF CORRELATING KINETIC DATA 
IN HOMOGENEOUS AND HETEROGENEOUS 
REACTORS—APPLICATION TO TERTIARY BU- 
TANOL DEHYDRATION, J. H. Black, J. H. Wright, 
J. Coull, University of Pittsburgh, Pittsburgh, 
Pennsylvania 

MASS TRANSFER IN PACKED BEDS, R. W 
Fahien, J. M. Smith, Purdue University, Lafay 
ette, Indiana. 

EQIVALENT ISOTHERMAL TEMPERATURES FOR 
NON-ISOTHERMAL REACTORS, J. B. Malloy, H 
S. Seelig, Standard Oil Company (Indiana), Whit- 
ing, Indiana. 

KINETICS OF THE METHANE-STEAM REACTION, 
WwW. W. Akers, D. P. Camp, Rice Institute, 
Houston, Texas. 

KINETICS OF THE CATALYZED AND UNCATA- 
LYZED LIQUID PHASE HYDRATION OF PRO- 
PYLENE OXIDE, A. L. Benham, Fred Kurata, Uni 
versity of Kansas, Lawrence, Kansas 


(Continued as Session 11) 


TECHNICAL SESSION No. ? 
GENERAL PAPERS, Roy A. Kinckiner, Presiding. 
PREDICTION OF THE COMPRESSIBILITY OF 


| GASES AND GASEQUUS MIXTURES FROM 
| CRITICAL TEMPERATURES AND CRITICAL PRES- 


SURES, Gouq-Jen Su, Ramesh G. Soparkar, 
Robert J. Lockhart, Theodore F. Morey, Univer- 
sity of Rochester, Rochester, New York 


CORRELATION OF DIFFUSION COEFFICIENTS 


IN DILUTE SOLUTIONS, Pin Chang, and C. R 
Wilke, University of California, Berkeley, Cali 





OTHER THERMAL PRODUCTS & SERVICES GAS & OIL BURNERS fornia. 

* COMBINATION GAS-OIL BURNERS « HEAT EXCHANGERS « AIR HEATERS STUDIES OF THERMAL CONDUCTIVITY OF 

* SUBMERGED COMBUSTION « COMBUSTION & HEAT! TRANSFER ENGINEERING LIQUIDS, Byron C. Sakiadis, Jesse Coates, Louis- 
? iana State University, Baton Rouge, Louisiana 


4 ah T H = R IVI A | VAPORIZATION RATES AND DRAG COEFfFi- 


CIENTS FOR ISOOCTANE SPRAYS IN TURBU- 
LENT AIR STREAMS, Robert D. Ingebo, NACA 
is Flight Propulsion Laboratory, Cleveland, 
Thermal Research & Engineering Corp. a a 
- etn anackéc ue bavi whalba TECHNICAL SESSION No. 10 
(Simultaneous with Sessions No. 1] and No. 12) 


inc > iT s ~d 
meres § re (Continued on page 54) 


REPRESENT 
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announcing 


. a change in name to keep in 
step with our continued expansion 


of facilities and services. 


THE 


COOPER ALLOY 
FOUNDRY CO. 


pioneering producer of stainless 
steel products—castings, jet aitr- 
craft engine rings, valves, fittings 
and accessories— will henceforth be 


known as 


COOPER ALLOY 
CORPORATION 


For the past thirty years we have 
been in the forefront of develop- 
ments in the high alloy industry. 
New materials such as gall and cor- 
rosion resistant V2B; new methods 
such as shell molding and advanced 
techniques for producing jet engine 
rings; new products such as the 
patented Quikupl fitting; plus a 
long list of improvements in _ pat- 
ternmaking, coremaking, and gen- 
eral foundry methods, as well as 
leadership in the stainless steel 
valve and fittings field, have made 
it advisable to change our name and 
to provide individual identity for 


each of the following divisions: 


Foundry Products Division 


and, whe me ’ ) aeling 


Vaive & Fitting Division 


fiting nm 


Aircratt Products Division 


cel ringe for military aircraft 


Stainiess Engineering and 
Machine Works Division 


Production machining \ponen 


COOPER ALLOY 


CORPORATION « HILLSIDE, N.J. 





“RUBBERHIDE? Gtica 


4 . 4 
lovuson and Abuastou 


OF METAL PRODUCTS, PARTS 
AND PLANT EQUIPMENT... 


Corrosion or abrasion can’t get a foothold after “RUBBERHIDE” 
Linings have been processed to the exterior or interior surfaces of 
metal objects, regardless of their size, shape or service require- 
ments ... from thumb screws to 20,000 gallon tanks. Compounded 
from rubber or neoprene to provide proper resistance to the 
specific corrosive agents involved, or to combat abrasive wear, 
these modern Linings invariably repay many times their cost 
through extended life of the products, parts or equipment to 
which they have been applied. 


“RU BBERHIDE” Linings are processed to objects shipped to our 
Linings Plants in Trenton, Chicago or Houston; or, when the 
objects are too large for such shipment, or the work involves 
fixed plant equipment, experienced field crews do the processing 
“on location”. Whether factory or field processed, you can rely on 
“RUBBERHIDE” Linings for effective, long-lasting protection. 


>| ausseamor 
| ~- 


- 
oeba, ensere (0 





Gieodall Kubber Co Drate— 
Whitehead Kd., Trenton 4, N. J. 


Please ‘ t t i 
scribing RUBBERHIDE, 








y GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 

Branches: Philadelphia + New York + Boston + Pittsburgh + Indianapolis + Chicago + Detroit + St. Paul 

los Angeles + Son Francisco + Seattle + Spokone + Portland + Salt lake City + Denver 

Est. 1870 Houston + Goodall Rubber Compony of Conada, Ltd, Toronto + Distributors in Other Principol Cities 
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New York Technical Program 


Continued from Pade 52 


BIOCHEMICAL ENGINEERING SYMPOSIUM, C 
W. Weil, Presiding 


COMMERCIAL EXTRACTION OF UNFILTERED 
ANTIBIOTIC FERMENTATION BROTHS IN POD- 
BIELNIAK CENTRIFUGAL CONTACTORS, D. W 
Anderson and M. F. Lau, Parke, Davis & Co 
Detroit, Mich 


AN AZEOTROPIC PROCESS FOR DEHYDRATING 
AND DEFATTING TISSUES AT LOW TEMPERA- 
TURE, Ezra Levin and R. K. Finn, University of 
Illinois, Urbana, Ill 


AN APPLICATION OF ION EXCHANGE METH- 
ODS TO THE PURIFICATION OF STREPTO- 
MYCIN, J. J. Murtaugh and |. Caldas, Jr., 
Schenley Laboratories, Inc., Lawrenceburg, Ind 


MIXING CHARACTERISTICS OF A MYCELIAL 
BROTH, G. A. Brown and Demetre N. Petsiavas, 
Merck & Co., Inc., Rahway, N. J 


AUTOMATIC TRANSLATION OF AERATION 
DATA BETWEEN DIFFERENT FERMENTORS, Ping 
Shu, Pairie Regional Laboratory, National Re- 
search Council of Canada, Saskatoon, Saskatch- 


ewan 


TECHNICAL SESSION No 


(Simultaneous with Sessions No. 10 and No 


REACTION KINETICS SYMPOSIUM, Arthur J 
Madden, Presiding 


THE EFFECT OF FLUIDIZATION ON CATALYTIC 
REACTIONS IN GAS-SOLID SYSTEMS, J. Ff 
Mathis and C. C. Watson, University of Wiscon 
sin, Madison, Wis 


LOW TEMPERATURE OXIDATION OF AMMONIA 
IN FIXED AND FLUIDIZED BEDS, H. F. John 
stone, J. D. Batchelor, and C. Y. Shen, Univer 
sity of Illinois, Urbana, Ill 


TURBULENT DIFFUSION IN PARTICULATE 
FLUIDIZED BED, |. Hanratty, G. Latinen and R 
H Wilhelm Princeton University, Princetor 
N. J 


REGENERATION OF FLUIDIZED CRACKING CAT- 
ALYSTS, W. F. Pansing, Standard ¢ C In 
diana), Whiting, Ind 


HEAT AND MASS TRANSFER IN PACKED BEDS, 
D. A. Plautz and H. F. Johnstone, University of 
Iinois, Urbana, Ill 


TECHNICAL SESSION No. 12 


Simultaneous with Sessions No. 10 and No. 11 
GENERAL PAPERS, Charlies F. Bonilla, Presiding 


ANALYSIS OF GAS-FLUIDIZED SOLID SYSTEMS 
BY X-RAY ABSORPTION, £. W. Grohse, General 
Electric Ce Schenectady, N. Y 


FRACTIONATION OF GAS MIXTURES IN A 
MOVING BED ADSORBER, J. Happe ( J 
Marsel, W. H. Kapfer, New York Univers 
New York, N. Y and M. Malow, Scientitx 

sign Co., New York, N. Y 


ADSORPTION PHASE EQUILIBRIUM CORRELA- 
TIONS, | D Etherington R. E. D. Haney, W 
Herbst, and H. W. Scheeline, Sinadard Oil De 
velopment Co., Linden, N. J 


GAS-LIQUID CONTACTING WITH MULTIPLE 
MIXING TURBINES, J. H. Rushton, and J B 
Gallagher, Illinois Institute of Technology, Chi 
cago, Ill., and J. Y. Oldshue, Mixing Equipment 
Co., Rochester, N. Y 


PERFORMANCE OF PACKED COLUMNS, Il! 
HOLDUPS FOR AQUEOUS AND NONAQUEOUS 
SYSTEMS, H. L. Shulman, C. F. Ullrich, N. Wells, 
and A. Z. Proulx, Clarkson College of Tech- 
nology, Potsdam, N. Y 
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Houdriforming licensees: 


On stream 

Sun Oil Company, Marcus Hook, Pa. 
Sun Oil Company, Ltd., Sarnia, Ont 
Ohio Oil Company, Kobinson, Illinois 
Petrocarbon Chemicals, Inc Irving, 


Texas 


Under construction 

Sun Oil Company, Marcus Hook, Pa 

Crown Central Petroleum Corpora- 
tion, Pasadena, Texas 

Ashland Oil and Refining Company, 
Catlettaburg, Ky 

Common wealth Oil Refining Company, 
Puerto Kico 

Western States Kefining Company, 
North Salt Lake City, Utah 














Houdriforming catalytic reforming process answers 
the increasing demand for higher octane motor fuels 
Also, this process gives exceptionally high yields 
of benzene, toluene, and xylenes as well as high octane 
gasolines and aviation base stocks. Houdriforming 
is a continuous process, completely flexible 

There are now four Houdriformers on stream, 


P RO C E $$ c 0 R P 0 R ih T 0 N five more are under construction. Among the many 


: - features of Houdriforming are longer catalyst life 
and the restoration of catalyst activity 
by regeneration in place 
Write on your letterhead for a new brochure describing 


the Houdriforming process 
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Non-metallic 
liquid end 


ball valves 


Flow-through 
head, rubber 


crown valves 
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POSITIVE DISPLACEMENT...AND NO STUFFING BOX! 


Lapp Pulsafeeder is the combination piston-diaphragm pump 
for controlled-volume pumping of fluids. Reciprocating pis- 
ton action provides positive displacement. But the piston 
pumps only an hydraulic medium, working against a 
diaphragm. A floating, balanced partition, the diaphragm 
isolates chemical being pumped from working pump parts— 
eliminates need for stuffing box or running seal. Pumping 
speed is constant; variable flow results from variation in 
piston-stroke length—controlled by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding 
to any instrument-measurable processing variable. 


Page 56 


VALVE 
CONSTRUCTIONS 


TO CHOOSE FROM IN 


Lapp 
PULSAFEEDER 


PISTON-DIAPHRAGM CONTROLLED-VOLUME CHEMICAL PUMPS 


No one valve design or construction is 
adequate to handle all types of materials 
which must be pumped in controlled 
volume. Experience indicates that flow 
characteristics of fluids are greatly influ- 
enced by viscosity, specific gravity, lubric- 
ity and temperature; solids in suspension 
require a special design, whereas low-vis- 
cosity, non-lubricating liquids present a 
wholly different valving problem. Lapp 
offers the Pulsafeeder in a variety of liquid- 
end designs, materials of construction, and 
valve assemblies—four of which are shown 
here. For your “special problem” in pro- 
portioned pumping of liquids, ask us for 
an engineering recommendation on the 
Pulsafeeder assembly specifically suited. 

P with typical ap- 
plications, flow charts, description and specifi- 
cations of models of various capacities and 
constructions. Inquiry Data Sheet included 
from which we can make specific engineering 
recommendation for your processing require- 
ment. Write Lapp Insulator Co., Inc., Process 
Equipment Div., 402 Wilson St., Le Roy, N.Y. 
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chemical engineer 
goes to the 
instrument show 
show 


What would a chemical engineer have seen and 
noted at the Instrument Show? C.E.P.’s editors 
visited with cameras and notebooks. Fur- 
ther information can be had from the manufac- 
turers through using the convenient lower post 
card in Data Service Section, opposite page 62. J. B. Mellecker & R. W. Glasheen—CEP Stoft 


Typical interest on part of visitors is shown in this candid shot token from 
behind a Milton Roy controlled volume pump exhibit 


201 202 

On right chemical engineer Fischer & Porter's Automatic Data s Vetagraphi 

J Louis Pierce @ member of Logging Units (shown on right) ss vn removed tr 
A.L.Ch.E. visiting the show from Scans 2,000 thermocouples, prints 

Greenville, N. C. He is discuss- readings at rate of 3/sec. Has 

ing flow regulation with W. A completely mechanical conversion > face 
Kates, who is holding a new type from analog to digital readings ’ ‘ tightly 
‘S” unit which handles up to 20 Tape punched ¢t y machine, then 
gal./min. at 300 Ib./sq.in. max fed into IBM = computer or 
imun Also shown is top of punched tape can be fed int 
largest Kates Regulator up to 550 machine to program operation of 


gal./min. at 300 Ib sq.in. max ntrol units 


295 206 207 208 


Flashing-flow plug for 4-in. Ham Hammel-Dah! flow-regulating « Continuous p n orin Largest Anr 


mel-Dah| double seatesi flow- 
regulating control valve. Perfora 


trol valve for high-pressure ser- mass spectre y Conse ating 

vice to 3,600 Ib./sq.in dated Engineerir wp. Model ze ‘e ) in. at 
tions reduce vibration and pound Constructed in manner to assure 21-610 is desi © continuously ) res simplicity of 
ing experienced with solid plugs 
when used with liquid having of various constituents in a liquid Driver notor developing 
flashing tendency when passing or geseous process strear Re 4,000 Ib ‘ st with stroke 
through venturi-type constrictions solves between beams of one speed of l-in./se over 6in 
of valve chamber. mass unit differential up to 4 mass stroke. Kanigen coated 

of 40 D. H. Annir 


tight seal when closed measure and c | » amount onstr ‘ standardized parts 
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STEAM AT 700° 3000* Ibs. 


DOWTHERM VAPOR AT 700° 


H IG IT In Plant A, steam at 700°F. exerts a pressure of 3,000 
J pounds per square inch, while Plant B, using Dow- 
therm” vapor, obtains the same temperature with a 


TEM PE RATURES pressure of only 95 pounds per square inch! Trans- 


lating these facts into your operating temperatures 


points up one of Dowtherm’s big advantages for you. 


W ITH LOW This lower pressure obviously calls for less expensive, 


) deine — thinner walled equipment, occupying less space. The 

I R |: SS U R |: Ss hazards of high pressure equipment are also avoided 
Aw 4b 

and many designs that would be impractical with 

steam pressure are now made usable with Dowtherm. 


. When temperatures get out of control, batches or runs 

i Ig made possible by the are ruined, shutdowns and equipment replacements 
are frequent these are direct causes of reduced efh- 

modern heat transfer medium Gleney G8 gees ever the years, ao you wen Snow. 
When you install a Dowtherm system in your process, 

temperature control becomes accurate to a fraction of 

a degree, forced shutdowns are eliminated and operat- 


| )( ) \ ; | : I: 1 \| ing costs may be reduced as much as 50°¢! 


Get the facts on Dowtherm now, including details on 
Dow’s unique Analytical and Purification Services. 
Write to THE DOW CHEMICAL ComPANY, Midland, 
Michigan, Dept. DO-875A-1. 


you can depend on DOW CHEMICALS 
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209 210 211 


Foxboro EMF Pneumat s Safety bursting disc display by Bristol's Metagraphi 
mitter. Device converts dc me: Black Sivalls & Bryson Mode! pressure transmitter 
surement input signal intc re) demonstrated is new “DD” or “DV tions entire ndepen 
tional pneumatic output sign disc applicable to systems operat n atmospher 
3-15 Ib./sq.in. Designed to c ing in range 4-15 Ib./sq.in An 

electrical output signals from assembly of elements, all are 

sensing elements, to pneumati rigidly fixed until unit is within 

controllers In photo, assembled close range of rating Vacuum 

unit is at bottom of circular area or pressure 14 to 24 in. sizes 

Panel at right shows typical Corrosion-resisting alloys. (J. F 

mounting arrangement. On table Myers 

is chassis. (R. Silva 


214 215 


DeZurik plug valve assembly, Lapp positive displacement piston Center Fielden scanning system Industries three way 
equipped with positioning type hydraulically-balanced diaphragm by Robertshaw-Fulton Neon ) ning 
pneumatic operator with remote proportioning pump Has auto lights on face remain lit throug connected to Ledeen 
manual control, providing throttl pneumatic stroke-length adjust out scanning cycles of either 10 operator Valve s 
ing action DeZurik plug valve ment which responds to 3-15 Ib thermocouple points /se or 1 type, and when open present 
employs a special type of plu $q.in. instrument air pressure sig point/se Light going out j ‘ rea = port 
which turns out of the fi nal Has no packing gland or cates thermocouple is off 
stream, making the valve usefu running seals. Flow range adjust oint Left R« tating hand 
for fibrous granular slurries and able from 0-3 ranging to 0-12 ng indicator Hand 

s liquids. Rated to 200 It gal./hr indicates element off 
$q.in available in alloys Right 24-point recorder sing 6 

lors n 4-segments of chart 


220 


Minneas 
sor Used 


diaphragn 


for further information, use post card 
in Data Service Section, opposite page 62 
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a chemical engineer goes to the instrument show — ( ominued from page 59) 


LUID METERING 


x) 


221 


“Dall flow 
tube is used in metering liquid 


Builders Providence 


flow. Features high pressure re 


covery, representing 4 major 


improvement over the venturi 
tube, according to manufacturer 


Where 
head loss is desired, the Dall unit 


maximum recovery of 
may be especially designed for 
this purpose 


225 


Panalog = scanning monitoring 


data processing and reduction 


system Electric typewriter in 


foreground printing data 


229 


Fischer & Porter miniature recorder 
being removed from its housing 
on a flow panel board. This view 
shows its pneumatic and electrical 
connections which remain intact 
with the instrument in the with 


drawn position shown 


Motors variable 
called 


UU. S 
speed/drive/control unit, 
“Varitrol.’ 
demonstrated, tape was 


Electrical 


In one of the applica 
tions 
being transferred from one reel 
linear 


to another at constant 


speed. Motor used is “Varidrive 


variable speed motor 


226 


Milton Roy high pressure, large 
capacity controlled volume pump 
for pressures up to 50,000 Ib 


$q.in 


230 
Left—A.C.F. Industries 3-way, 3 


port cylindrical plug, round port 


Right 


round port valve 


Straight-through 
Available in 
bronze and semi 


valve 


various all ys 
steel. Port area and shape same 


4s pipe 


for further information, use post card 
in Data Service Section, opposite page 62 


Inflated-gasket sealed butterfly 
valve by Continental Equipment 
Co. Designed for positive seal 
under high pressure differentials 
Neoprene or silicone rubber seal 
between halves of 
Shaft enters at an 


is clamped 
valve body 
angle to avoid piercing of gasket 
After closing, pressure from up- 
stream line is applied to gasket 
(M. H 


causing tight 


Prestia) 


seating 


227 


Manning, Maxwell & Moore dis 
play of Microsen system for re 
mote electronic-pneumatic process 
Upper left 
pressure transmitter in explosion- 


control electronic 
proof housing which sends out a 
d.c. signal to the control area (on 
right). This returns another d.« 
signal to electro-pneumatic valve 
right) also 


positioner (lower 


explosion proof 


231 


Continuous infra-red plant stream 
Model 
21 is rated with pressure limit of 
1,500 Ib 
being point to 
dard Crouse-Hinds explosion-proof 
At rear is amplifier and 
Operates on positive 


pneumatic 


analyzer by Liston-Becker 
$q.in Sensing unit 
enclosed in stan 


housing 
recorder 
detector 
Uses standard gas for periodic 
controlled 


principal 


calibration, remotely 
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Yarnall-Waring liquid level indi 
cator measures contents of tanks 
under pressure as high as 2,500 
Ib./sq.in. Indicates directly, or 
remotely through an 
relay to receiving points up to 
distant. No bearings 
Range, 8-in 


electronic 


one mile 
under pressure 


water minimum 22 ft. maximum 


228 


Leeds & Northrup panel-mountec 
pH indicator 
version of the line 


which represents ar 
industrial 
operated pH indicator to demon 
strate its stability and perform 
ance in an industrial process 


232 


Foxboro 
meter has no internal obstructions, 


electromagnetic flow 
for use with any liquid, slurry 
or sludge with conductivity 
greater than 200 micromhos 
Operates on induction principle 
with liquid in motion cutting lines 
of magnetic force, producing 
measurable emf between im 
mersed electrodes. Sizes 2- to 
8-in. available standard, larger 


on order 


October, 1954 








The Chemical Process Industries are constantly grow 
ing to meet expanding consumer demand. The 1953 
sales of chemicals and. allied products in the United 
States reached a record $20,000,000,000 — a 15-fold 
ncrease over sales at the turn of the century 

During this half century, Lummus has played a major 
role in assisting the Chemical Process Industries in their 
phenomenal growth. Lummus engineers have translated 
many processes from the pilot plant to industrially suc 
cessful operations. They have assisted in the develop 


ment of processes for the manufacture of alcohols 


styrene, toluene, butadiene, ethylene, propylene, acety 


, 


"é 


# 
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lh’ 





~~ —— er ea 
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\ 


lal ke late Melisl ae asl ull ae ie They have created innovatior 


n reactors, absorbers and distillation equipment. They 


have designed and constructed chemical plants 
every relolshilal dail 
Lummus shares with the Chemical Process Industries ar 
eagerness to meet the challenges of the future. Let our 
engineers help plan your next project for future growth 
THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, N. Y. Engineering & Sales Offices: New York 


Houston, Montreal, London, Paris. Sales Offices; Chicago 


Caracas. Heat Exchanger Plant: Honesdale, Pc. Fabs 


cated Piping Plant: East Chicago, Indiara 


/ 


LUMMUS 


Chemical 
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The Beauty of Functional Design 


iInTHE HAMMEL-DAHL 


CONTINUOUSLY 
CONNECTED 
HANDWHEEL... 


Achieved by integrating parts 
in the compact, completely 
enclosed gear housing 
illustrated below. 


= bal 


he 


ul 


STRAIGHT-LINE LIFT—No 
side thrust is exerted against 
the valve stem. 





= 
i 
i 
7 
L 


& COMPLETELY UNHAM- 
PERED AUTOMATIC 
OPERATION —Permits limit- 
ing of valve lift if desired — 


f fie ; but in the neutral position 
the handwheel mechanism 
offers no resistance to valve 
stem movement. 


comPLeTe , 
information eG INITIAL LUBRICATION 
LASTS INDEFINITELY. 


pulletin 109-7 


HAMMEL-DAHL COMPANY 
--)'’” POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S. “HD 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. LL, U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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TTT This C.E.P. information service is a convenient 


way to get the chemical engineering information 
you need on the new equipment, on advertised 
products, on the newly announced developments 
reported on these pages. A one post cord in- 
quiry designed to bring dota quickly and easily. 
Circle the items of interest, sign your name, 
position, oddress, etc., and drop in the mail 





o2SSoIPPV 
Aq 
Pred 9¢ 1M 


Just a moment is needed to learn how to use 
this insert. When looking through the front 
part of the magazine pull the folded portion 
of the insert out to the right, and the numbers 
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PRODUCTS 


Dryers. in manufacturer's lab, “small Louisville Oryers 
solve big drying problems for customers.” Louisville 
Drying Machinery Unit, General American Transportation 
Corp. 


Feeders. To operate sifters, grinders, dryers, elevators 
end other production machines at maximum efficiency 
100 sizes and models. B. F. Gump Co 


Diaphragm Valves. For gritty, caustic service. Neoprene 
disc insert. Crane Co. 


Chemical Processes. Description of phenol-from-cumene 
plant, and new ammonia plant. The M. W. Kellogg Co 


Pilot Plant Reaction Apparatus. Modifications to meet 
individual requirements. Also stopcocks, separatory 
funnels, cylinders, and condensers. Ace Glass Co 


Steam Traps. Thermostatic bellows, piston or weight- 
operated, and thermostatic metal expansion steam traps. 
W. H. Nicholson & Co. 


Yorkmesh Demisters. To reduce high maintenance costs 
On propane compressors. Otto H. York Co., Inc 


Low-Temperature Processing. Tonnage or high-purity 
oxygen and/or nitrogen generators, hydrogen purifica 
tion plants, etc. Air Products, Inc. 


Processing Equipment. Column, tower, tray, heat ex- 
changer, retort and other equipment. Badger Manufac- 
turing Co. 


Centrifugals. “All-speed” drive used to determine best 
centrifuging speeds. Tolhurst Centrifugals Div., American 
Machine and Metals, Inc. 


Thermal insulation. Line of insulations for service 
temperature from minus 400°F. to plus 3,000°F. 
Johns-Manville 


Mixers. To blend special vinyl compounds. Working 
j 


capacity 50 gal., total capacity 75 gal. 20 hp., 900 rev.; 
min. motor. Baker Perkins, Inc. 


Ball Bearing Swivel Fittings. Thrust bearings for thrust 
loads. Fitting breaks like a union for easy inspection. 
Emsco Manufacturing Co. 


Custom Fabrications. Steel and alloy plate fabricators 
and erectors. Booklet. Nooter Corp. 


High-Vacuum Furnaces. Vacuum furnace melting and 
casting method for producing many new metals. F. J 
Stokes Machine Co. 


Welded Stainless Tubing. Seamless tubing; welded stain- 
less steel tubing and welded carbon steel tubing. The 
Babcock & Wilcox Co., Tubular Products Div. 


High-Alloy Castings. Furnace rollers, heat treating trays, 
furnace shafts, annealing belts, retorts, and tubing. The 
Duraloy Co. 


Cooling Towers. Description of sturdy grid decks used 
in induced draft cooling towers. Fluor Corp., Ltd. 


Graphite Anodes. Graphite anodes for the electroyltic 
industry in making chlorine and caustic sode for anti- 
knock compounds. Great Lakes Carbon Corp., Electrode 
Div. 

Chemical Plants. For producing silicon carbide and dry 
ice—for low temperature fractionation to yield oxygen, 
nitrogen, argon, hydrogen and ethane. Blaw-Knox Co., 
Chemical Plants Div. 
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23A 


25A 


26A 


27A 


28A 


29A 


30L 


31A 


32A 
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44A 


47A 


Conkey Equipment. Filters, evaporators and crystallizers 


Chicago Bridge & Iron Co. 


Controllers. For control on any fluid with any size valve 


motor. The Foxboro Co. 


Alkyd Resin Installations. Designed for Dowtherm, elec- 
tricity, gas or oil heat, constructed in all types of 
stainless steel. Industrial Process Engineers 


Electric Motors. New booklet illustrates three principal 
types of bearing systems used in motors. Edited by 
lubrication engineers. U. S. Electrical Motors Inc. 


Diatomite Powders. Absorb twice their own weight of 
liquid. For fluffing up household cleansers and pigments 
in paint and paper. Johns-Manville 


Valves. Threaded stud, yoke bushing and nuts and plug 
cap are all brass or bronze. Flanges are bonded to 
porcelain or armor with acid-proof resin cement. Lapp 


Insulator Co., Inc. 


Tanks. Made of Haveg, a solid nonmetallic material 
fabricated to the desired size and thickness. Haveg Corp 


Separators. To remove more moisture from compressed 
air. Also aftercoolers. R. P. Adams Co., Inc. 


Tefion-Jacketed Gaskets. Compressed asbestos, sand- 
wiched between woven asbestos, enclosed in a Teflon 


envelope. United States Gasket Co. 


Synthesis Gas. Three plants shown produce more 
synthesis gas for ammonia than any other company 
The Girdler Co. 


Proportioning Pump. For additives or chemical reagents. 
Built-in standard motor—no separate gearbox or cou- 
plings. Proportioneers, Inc., Div. of B-I-F Industries, Inc 


Tygon Paint. A plastic in a solvent vehicle. Possesses 
resistance to acids and alkalies, and to oils and water 
The U. S. Stoneware Co. 


Gasholders. Dry fabric seal eliminates maintenance 
problems. Wiggins Gasholder Div., General American 
Transportation Corp. 


Automatic Process Controls. Engineering, design and 
manufacture. Black, Sivalls & Bryson, Inc., Climax 
Controls Div. 


Mikro Systems. Grinding, blending, air conveying, dust 
collection unified in a single system. Pulverizing 
Machinery Div., Metals Disintegrating Co., Inc. 


Pumps, Valves, Pipes and Fittings. Centrifugal pumps; 
globe, angle and Y valves; pipe and fittings. Vanton 
Pump & Equipment Corp. 


Buflovak-Dopp Kettles. Scrapers constantly remove stag 
nant material from the kettle wall, move it to the 
center for uniform mixing. Buflovak Equipment Div., 
Blaw-Knox Co. 


Brown Flow Meters. 16 different types of basic instru- 
ment systems. A flow meter for every fluid. Minnea- 
polis-Honeywell Regulator Co. 


Heat Processing Problems. Engineering, fabricating and 
erecting facilities. The C. O. Bartlett & Snow Co. 


Acid-Proof Metal. Tantalum, for most acid solutions and 
corrosive gases or vapors except HF, alkalis, or sub- 
stances containing free SOs. Fanstee! Metallurgical Corp 
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49A Research and Development Center. For industries con- 
ith | -sol 
cerned w iquid-solids separation through vacuum or Please de not use this cord efter Jenvery, 1955 
pressure fiitration. Engineering and research personnel 


The Eimco Corp 


SOL Antifoam A. Odorless and tasteless silicone defoamer Use this card for more information 
Physiologically harmless in food at concentrations up 
to 10 p.p.m. Also Antifoam AF, a dilutable defoamer about instrument show described 


containing 30% Antifoam A. Dow Corning Corp. 


on pages 57, 59 and 60 


5OR Crucibles, Dishes, Trays. Noncatalytic. Nonporous. Vit- 
reosil does not absorb material. The Thermal Syndicate, 
Ltd. 


51A Mixing Equipment. Complete line including liquid agi 201 202 203 204 205 206 207 208 209 210 211 212 213 


tators, hydrogenators, kneading machines and intensive 
mixers. Struthers Wells Corp. 214 215 216 217 218 219 220 221 222 223 224 225 226 
52k Heat Exchangers. Pressure: 300 Ib./sq.in. gauge; tem 
perature: 1,200°F.; capacities: 750,000 to 8,000,000 
B.t.u./hr. Other types. Thermal Research & Engineer- 


227 228 229 230 231 232 


ing Corp. 
Chemical Engineering Progress Data Service 


53A Stainless Steel Products. Castings, jet aircraft engine 
rings, valves, fittings and accessories. Cooper Alloy 


| MPPPPPPTTTTTTITTITITITITTTriiriiiriiiiii 
Corp. 
544 “Rubberhide” Linings. Compounded from rubber or Position «2... -seeeeeereeeeevess Ce eesesoeseovorecoves 
neoprene to provide resistance to specific corrosie 
agents. Goodall Rubber Co. Compony ......++-+ _— 3600006000060068000060806 
5S5A Houdriforming. Catalytic reforming process for higher ABBIEER ccccccccevcccocccoccccececcccecoscesoesooooese 
octane motor fuels. Also for high yields of benzene, 
toluene, and xylenes. Houdry Process Corp. GU ccccccceccccesesesecces« Zone ...... State ...0. 
56A Controlied-Volume Pumps. Piston-diaph f 
_ en ee oe [) | went o subscription. Bill me $6.00 for o yeor. 


controlied-volume pumping. Lapp Insulator Co., Inc. 
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PRODUCTS (continued) 


Heat Transfer Medium. High temperatures with low 
pressures made possible by this heat transfer medium 
The Dow Chemical Co. 


Designing Engineers and Constructors. Processses for 
the manufacture of alcohols, styrene, toluene, butadiene, 
ethylene, propylene, acetylene, and other chemicals. 
The Lummus Co. 


Valves. Continuously connected handwheel achieved 
by integrating parts in the completely enclosed gear 
housing. Hammel-Dahi Co. 


Blending. 5 cu.ft. stainless steel blender, equipped with 
intensifier bar, blends four basic vitamins. The Patterson 


Kelley Co., Inc. 


Pressure Leaf Filters. Manufacturer stresses service pro- 
gram. Vertical and horizontal filters. Niagara Filters 
Div., American Machine and Metals, Inc 


Fullers Earth. Used in the adsorptive refining, decolor- 
ization, clarification and neutralization of mineral, vege 


table, and animal oils, fats and waxes. Floridin Co. 


Glass Pipe. Manufacturer states “pipe would last 203 
years on a diet of hot hydrochloric acid.” Corning 
Glass Works 


Chlorination. Slime control equipment designed for eny 
need. Wallace % Tiernan 


Automatic Control Valves. Straight-through flow, sizes 
from V2 in. through 20 in. All castable metals. DeZurik 
Shower Co. 


Ejectors. Steam jet air ejectors designed to meet con- 
ditions of individual installations. Condenser Service 
& Engineering Co., Inc. 


Feeders. Positive constant-weight feed rate regardless of 
feed size or volumetric variation. Also grinding mill, 
and feed controls. Hardinge Co., Inc. 


Book. “The Technology of Solvents and Plasticizers” by 
Arthur K. Doolittle. John Wiley & Sons, Inc. 


Heat Exchangers. For heating, cooling, process, and air 
conditioning. Aerofin Corp. 


Heat Exchangers. Also centrifugal pumps, rupture disks, 
absorbers, towers, etc. Falls Industries, Inc. 


Air Conditioning Method. Dries air directly and measur- 
ably, using a moisture-absorbing liquid spray. Niegara 
Blower Co. 


Valves. Dry valves, self-cleaning, free flowing, straight- 
through clear passage. Sizes from 3 to 24 in. General 
Machine Co. of New Jersey 


Heat Exchangers. Solvent recovery equipment, extrac- 
tion coils, evaporators, reaction vessels, etc. Davis 
Engineering Corp. 


Flexible Joints. For refinery towers, stacks, large piping. 
Size 1 in.—6,000 !b., 1V2 in.—8,000 Ib., 2 in.—12,000 Ib., 
3 in.—20,000 Ib. Barco Manufacturing Co. 


Tank Heaters. Manufacturer states finned construction 
provides “approximately 7 times more heating surface 
per foot of tube length than plain bare pipe or tubing.” 
Brown Fintube Co. 


Wire Cloth. Made of all malleable metals. Meshes, 
ranging from 4 in. space cloth, up to 400 mesh. Newark 
Wire Cloth Co. 


Oxygen Analyzers. Provide direct physical measurement 
of the oxygen itself. Arnold O. Beckman, Inc 


Filters. For laboratory and small lot production. Lab 
or batch filtration of 5 to 10 gal. Ertel Engineering Corp 


loader and Piler. Will load and trim up to 150 tons 
hr. of granular material up to 2 in. lump size. Stephens 
Adamson Mfg. Co. 


Valves. For 66° Bé. sulfuric acid service. Available in 
sizes Y% in. through 2 in. The Duriron Co., Inc. 


Pumps and Compressors. Built-in valve automatically 
prevents reverse flow through compressor and also 
dampens pipe line pulsations. Pennsylvania Pump & 
Compressor Co. 


Industrial Equipment. Dust and fume eliminators, indus- 
trial ovens, spray booths, and mechanical washers 


Schmieg Industries, Inc. 


Protective Coatings. Can be applied to a heavy thick 
ness by spraying or brushing without sacrificing acid 


and solvent resistance characteristics. Carboline Co. 


Meters. Will handle 856 different liquids in processing 
blending, packaging and many other batching or blend 


ing operations. Bowser, Inc. 


Soluble Coffee Plants. Engineered upon the most modern 
developments in coffee extraction and drying. Foster D 
Snell, Inc. 


Heat Exchangers. Manufacturer offers “custom-built” 
quality with “two-three week delivery.” Downingtown 
Iron Works, Inc. 


lon Exchange Equipment. For removing excess amounts 
of ammonia and organic amines in the synthesis of 
methanol from carbon dioxide and hydrogen. Illinois 
Water Treatment Co. 


Mixers. Mixing, blending, suspending or dissolving. 
Portable. Sizes from 1/20 hp. to 7V2 hp. Alsop Engin 
eering Corp. 


Proportioning Pumps. 7,500, 15,000 or 30,000 Ib./sq.in 
working pressure by the interchange of piston and 
cylinder assemblies. American Instrument Co., Inc. 


Skin Barrier Cream. Indicated to offer skin protection 
against irritants and sensitizing agents encountered in 
industry. Ayerst Laboratories 


Spraco Nozzles. Full cone, flat spray and hollow cone 
spray nozzles. Catalog. Spray Engineering Co. 


Process Equipment. Made of stainless steel, monel, 
inconel, nickel and aluminum. Alloy Fabricators Div. of 
Continental Copper and Steel Industries, Inc. 


Filter Media. Engineered for optimum efficiency in 


handling countless exposure conditions. Micro Metallic 
Corp. 


Photochemical Equipment. Sovsce for actinically sensi- 
tized high-pressure reactions. For production involving 
synthesis, decomposition, hydrolysis, hydrogenation, etc 
Hanovia Chemical & Mfg. Co. 


Variable Speed Pulleys. Available in 8 sizes—fractional 
to 10 hp. with ratios to 3 to 1. Lovejoy Flexible 
Coupling Co. 


(Continved on page 68) 





For good taste 


For good health 


For good blending 


Delicious Cream of Rice is a family favorite. 
Enriched with essential vitamins, it not only 
tastes good, but is good for you. 


Thorough blending of vitamins 1s, of course, 
imperative. A pc 5 cu. ft. stainiess steel 
blender*, equipped with intensifier bar”, 
effectively blends four basic vitamins 
niacin, thiamine, riboflavin and iron com- 
pound. This is another example where the 
food industry has selected the pte twin 
shell blender to precision blend these im 
portant vitamins. 


Loading is simplified by quick opening, 
dust-tight covers. Discharge is rapid, too, 


patented 


with the pre-blended vitamins emptied di 
rectly into containers for subsequent blend 
ing with the rice. Its smooth baffle-free 
interior facilitates clinical cleaning. 


The application of pk twin shell dry 
blenders to your particular processes will 
assure efficient blending at low cost. Why 
not pre-test your materials in p+e’s special 
blending laboratory. Send a sample of your 
materials for a thorough blending analysis, 


or write for catalog 12, no obligation 


the Patterson-Kelley Co., inc. 


1800 Lackawanna Avenue, East Stroudsburg, Penn 


101 Park Avenue, New York 17 * Railway Exchange Bu 94 A Huntington Ave s 4 
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Process Piping. Any diameter up to 60 in.; wall thick 
nesses to “%& in; temperatures to 2,200 The Pressed 


Steel Co 


Tank Hood. Credited with “saving its entire cost’ since 
no previously used material had lasted over a year.” 
Molded from resin-bonded glass fibre laminate. The 


Chemical Corp 


Color Comparators. For pH, chlorine tests. W. A. Taylor 


and Co 


Jaw Crushers. For crushing ores, graphite, rare earths 
erarmc wastes, synthetic mica, & phenodichlorobenzene 
Stationary and mobile units Gruendler Crusher & 


Pulverizer Co 


Tank Meter. For measuring tank contents any distance 
away. Also hydrostatic gauges for all purposes. Uehl 


ing Instrument Co 


Evactors. Illustration shows two 4-stage evactor units 
in pharmaceuticals plant. Also jet mixers, jet heaters 


er Croll-Reynolds Co., Inc 


Process Engineering. Experience in distillation, evapora 
tion, extraction, and absorption. The Vulcan Copper & 


Supply Co 


Fluid Mixers. Tells how to choose a fluid mixer. Cata 


logs. Mixing Equipment Co., Inc 


BULLETINS 


Heat Exchangers. For process applications, tubular ex 
changers equipment from Colonial Iron Works. Literature 
illustrates & describes standard exchangers employing 
IPS shells. Modification of basic tube sheet templates 
permits pre-design & fabrication of standard units in 
1, 2, 4, 6, 8-pass arrangements in various types. For 
any tube length., with pressure ratings 15 Ib./sq.in 
gauge; also 75, 150 & 200 Ib./sq.in. gauge. Section on 


new self-supporting evaporators 


Lattice Braid Packing. New folder describes Garlock 
Packing Co. lattice braid packing for all services 
Features longer life, fewer repackings, faster sealing 
fewer gland adjustments. Types, dimensions, general 


recommendations included 


Flow Rate Test Kit. Lo-flow Rota-Kit a compact self-con 
tained portable test kit for measuring liquids & gases 
Four ranges provide .1 cc./min. to 1,400 cc./min. flow 
rate of water or equivalent. Folder includes gas flow 


chart, operating principle, illustrations. Ace Glass Inc 


Flexible Ball Joints. Binder insert bulletin from Barco Mig 
Co. on flexible, swivel, swing & revolving joints. In 
cludes service information, standard styles & sizes, pres 


sure rating charts, dimensions 


Process Equipment. Ovens, dryers, conditioners for 1 
dustrial uses illustrated in folder from Lyden Bros., Inc 


Valves. Loose leaf binder catalog from Marotta Valve 


Corp. on valves extensively used for pneumatic or hy 


draulic control in petroleum & other chemical process 
industries. Flow curves, cutaway views, specifications o 


each type 


Plug Valve Actuators. Bulletin from Ledeen Mfg. Co. de 
scribes tandem type actuators for valves requiring high 
torques to operate. Floating bar type for lower operating 
torques. Selection table, applications, mountings, dimen 


sions, weights, diagrams included 


Chemical Engineering Progress 


Vacuum Pumps. Dry vacuum pumps both slide valve & 
rotary oil sealed types illustrated & discussed in brochure 
from J. P. Devine Mfg. Co., Inc. Schematic drawings 


construction specifications tables given 


Filter Cloth. A polyethylene filter cloth said to provide 
excellent chemical resistance in a monofilament fabri 
inherently free flowing, easily cleaned. Shrinkage minim 
ized to 212 F. Resists attack from most acids. commor 
alkalis, & mildew. Moisture absorption factor less than 


0.01%. National Filter Media Corp 


Control Valves. Needle type control valves by Foxboro 
Co. discussed & illustrated in new catalog. Tables, curves 
diagrams shown. Sizes 2 to | in with either paraboli 
or slab type needle inner valves in corrosion & erosion 


resistant metals 


Regulators. High pressure & corrosion resistant Gas-O 
Dome regulators for use in control of many types of gases 
& fluids, illustrated in catalog from Victor Equipment Co 
Pressure range from 0 to 10,000 Ib./sq.in. Gas volumes to 


600 cu.ft./min. 


Separator. Efficient use in single or multiple deck screen 
ing, Sweco Separator, Southwestern Engineering Co 
Said to provide greater production capacity. From coarse 
to 325 mesh. Unit is self-contained, easily changed, only 


three moving parts. 


Valves. Gate, control angle, other types of valves for use 
in chemical process industries included in illustrated 
loose-leaf catalog from Gas Machinery Co. Schemati 


diagrams, tables, details on each type included 


Plastice Pipe & Fittings. Rigid P.V.C. pipe & fittings both 
normal & high impact unplasticized. Light weight, easily 
installed & fabricated. Good chemical resistance, tensile 
& flexural strength. Low inflammability. List of proper 
ties, schematic drawings, information on fabrication, ma 


chining, etc. given in catalog. Alpha Plastics Inc 


Technical Papers. (16) Technical paper on using controlled 
volume pumps. (17) For control volume pumping of min 
ute flows. Papers describe three applications. Milton 


Roy Co 


Rubber Products. New edition of rubber products catalog 
from Raybestos-Manhattan, Inc. covering V-belts, trans 


mission & conveyor belts, hose, molded products 


Refrigerant Cooler. Doyle & Roth Mfg. Co., Inc. coolers & 
condensers for applications not encountered in everyday 
refrigerating practice 


t 


Vitrified Clay Pipe. Folder from Robinson Clay Produc 
Co. covers use of vitrified clay & Screw-Seal pipe for 
chemical drainage ducts, laboratory fume & ventilating 
ducts. Unaffected by corrosive action of acids, gases & 


commonly used chemicals 


Protective Coatings. “Positive Protection,” booklet fron 
Rowe Paint & Varnish Co., Inc describes system of custc 
made protective coatings for the chemical process & 


allied industries. 


Aluminum Heat Exchangers. The “A” to “X" of alumi 
heat exchangers is subject of Aluminum Company of 
America technical booklet. Complete story emphasizes 


factors providing low cost & corrosion resistance 


Cast Alloy Reference Sheets. Booklet from Cooper Alloy 
Foundry Co. includes series of eleven cast alloy reference 
sheets Informatior concerning chemical compositio: 
mechanical & physical properties, resistance to corrosive 


solutions on each alloy 
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Skip Hoists. For handling bulk materials of all kinds, ski 
hoists from C. O. Bartlett & Snow Co. Bulletin lists ap 


plications & advantages, capacities. 


Reformer. Details on a reforming process for productio: 
of interchangeable gases at low cost contained in bulletin 
» Koppers-Hasche reforming furnace trom Keppers Cc 

( taway view i ior, Tow diagram description oft 


equipment 


Plant Facilities m Hardinge Mfg. Co. folder describing 
plant facilities lliustrated with photos of various large 
& small fabricating tools & typical products of machines 


plate & pattern shops 


Productive Maintenance. General Electric Company's 
brochure on @ 5-step productive maintenance plan sug 
gests procedure for automation in future industry Covers 


all phases of subject with text, charts, illustrations 


DeMisters. Bulletin from Otto H. York Co., Inc. on York 
mesh DeMisters. Clean separation between liquid and 
vapor in vacuum towers, distillation equipment, evapora 
tors, & drums. Features improved efficiency, throughput 
capacity, overhead quality Several types, construction 
vapor velocities listed Also describes York-Scheibel 


multi-stage extraction column 


End-Mounted Pumps. Single stage, side suction, end 
mounted pumps for chemical service illustrated in bulietin 
from Roy E. Roth Co. N.P.S.H. rated for use with acids 
austics, solvents. Said to deliver high pressures at 
nedium & low capacities. Range to 200 Ib./sq.in. Vis 

to 200 centipoises Additional data & general 


information. 


Pressure Pickup. Photocon Research Products leaflet on a 
pickup capable of measurement at 6000 F. Ranges from 
| Ib./sq.in. to 75,000 Ib./sq.in insensitivity to cable 
vibrations & shock Resistant to highly corrosive atmos 


pheres 


Pneumatic Roller Mills. Catalog from Bradley Pulverizer 
Co. illustrates various types of screen & pneumatic roller 
mills for pulverizing non-metallic minerals to range of 20 
to 325 mesh. Details on each type plus schematic dia 


grams, 


Gas Analysers Tw yas analysers to meet demand for 
accuracy, sensitivity, reliability & ruggedness made by 
harles Engelhard, |r Featured are continued monitor 
ng of gas flow by indicator. Used in pulp & paper 


smelting, process, ceramic industries 


Gas Purifiers ataly? purification, hydrogenation & 
oxidation of gases using Baker & Co. equipment discussed 
n folder. 

Plate Design & Fabrication. Tippett and Wood fabricators 
of plate from |!4¢ to 3 in. thick describe facilities in folder 
Prepared to form any shape desired 

Tubing. Both stainiess steel, nickel & nickel alloy tubing 
available from J. Bishop & C« Platinum Works Tables of 


properties, other pertinent data 


Centrifugal Separators. Booklet from Centrico Inc, dis 
tributors of Westfalia products details performance of 
three node! for purifying fue & lube oils Also de 

ribes new hydraulic lifter & exchangeable bow! liners 


which reduce cleaning downtime 6( 


EQUIPMENT 


Relief Valves & Strainers. Catalog section on relet valve 
from Edward Valves, Inc. includes details of 


bonnet strainers sizes |'\4 to 2 


Rotary Sifter. Larger models of all-metal Bar-Nun rotary 
sitters from 8B. F Gump Co. announced in bulletin featur 
ng unitorm rotary motion over entire area Equipment 
tor feeding, continuous mixing packing weighing also 


available. 


Hot Extrusions. Literature now available from Allegheny 
Ludium Steel Co. on het extrusions in stainless & too 
steels, high temperature alloys & other steels, in any re 


quired shape 


Recording Spectrometer. Designed for multiplier photo 
tube detection & measurement of spectrum imncluding nea 
Itraviolet & visible spectra Used in spectrum analysis 
ot gas discharge tubes, isotope radio determinatior Leed 


& Northrup Co 


Welding Material. Strength & ease of handling claimed tor 
Tygoweld, an organic welding material from U. S. Stone 
ware Co. Rod form can be applied with moderate heat 


& little pressure 


Clad Metal. Silver clad brass & phosphor bronze .0000) 
in. thick currently produced by American Silver Co., In 


Produced in strip & to close tolerances & ultra-thin gauges 


Mass Spectrometer. Hydrocarbon waxes & other com 
pounds in high mass ranges may now be broken down by 
Consolidated Engineering Corp. model 21-103C mass 
spectrometer. New mode) doubles range of complete 
resolution by increasing readings to mass 350. Equ pped 


with one-piece stainless analyzer 


Gas Analyzer. Gow-Mac Instrument Co. announce pane! 
type instruments for plant stream. Ready te install 
processing systems, equipment includes Electronik 


corder, flow regulators & meters 


Microballoon. Techn a! performance data on microscopi: 
spheres made of Bakelite phenolic resin which form th. 
new oil storage evaporation barrier is available in illus 
trated booklet from Bakelite Co. Describes 2 in. floating 
layers of the hellow spheres & how they have reduced 
crude oil evaporation losses by 80 to 90% in existing 


cone-roof storage tanks 


Thermal Conduction Material. Tracit o mortar-like material 
self-hardening when set, resistant to mechanical & therma 
shock. Produced by Chemax Mfg. Corp. Easily applied 
Bonds strongly to surface. Excellent heat transfer & hig! 


compressive strength 


Analysis Die. Perkin Elmer Corp. announces an evacuable 
die for making transparent ditcs for intrared analyses of 


solids, 


Tank Gauge & Null-Balance ceiver. (5!) Revolutionary 
tank gauge measures liquid depth by electronics. De 
signed for accuracy to , in For refineries, terminals 
& tank farms. (52) Null-balance receiver designed to elin 


inate mechanical vibrators. Gilbert & Barker Mtg. C« 


Conveyor Belt Cleaner. Spring type conveyor belt cleaner 
using no moving parts trom Stepher s Adamsor Mig i 
is described & illustrated in tolder Removes adhering 


material from belt after discharge 


Temperature Controllers. Precision temperature controller 
from Technical Equipment Ce Ranges m™ ( ' 


ranges with 0. 0f 


Pump. Type DE turbo pump developed by J 
ié F pitch dian turbs operates 
ral with sample speed ft 


sveilable energy the stea 
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Electrical-Grade Plastics. Now available from Nationa! 
Vulcanized Fibre Co. « paper-base electrical grade plastic 
bonded with polyester-modified melamine resin. Elimin 
ates difficult machining properties presently encountered 
Good dielectric strength, low dissipation factor & good 


moisture resisiance 


Water Conditicner. Said to eliminate scale & corrosion 
without the use of chemicals is a water conditioner from 
Packard Mfg. Co. No moving parts, economical mainten 


ance 


Geiger Counter Monitor. Nuclear Instrument & Chemical 
Corp. offer monitor for use with a Geiger counter for use 
in surveying for alpha, beta, or gamma contamination 


Four ranges cover radiation intensity to 20,000 counts /min 


Axial Flow Agitator. For use with new or existing stock 
chests a Murco axial flow agitator. Requires no fresh 
water supply for lubrication. No bearing replacements 
Affords varied capacities with one size impeller. Inter 


changeable parts. D. J. Murray Mfg. Co 


Ball Bearing Clutches. New general duty, heavy duty ball 
bearing overrunning clutches developed by Morse Chain 
Co. Avoids need for bearings to support ends of shafts 


that clutches control 


Temperature Equivalents Chart. Pocket size Fahrenheit & 
Centigrade temperature equivalents chart available from 


Moeller Instrument Co 


Strip Chart Recorders. Two electric strip chart recording 
instruments designed to record 10 & 20 points have been 
introduced by the Industrial Division of Minneapolis-Honey 


well Regulator Co 


Scintillation Count Rate Meter. For use in a radioisotope 
laboratory new model scintillation count rate meter CRM 


550 from Nuclear Research and Development, Inc 


Diaphragm Valve. Cooperating with antibiotic processors 
Hills-McCanna Co. developed a diaphragm valve for use 
n antibiotic plant operations. Easily maintained aseptic 


meets high standards of cleaning & sanitation 


Control Panel. A centralized system for control of con 
tinuous polymerization reactors developed by Milton Roy 
Co. Uses 23 air-operated flow control pumps, for precise 
proportioning of feed streams, centralized control of pro 
ess pumps, independent & automatic control of catalyst 


feed & integral operations monitor & warning system 


Instrumentation. Bulletin from Bailey Meter Co. on in 
strumentation for modern process plants. Includes speci 
fications for measuring, transmitting, receiving, interpreting 
& controlling 18 variables encountered in production 


processes 


Submerged Combustion. Issued by Submerged Combus 
tion Co. of America, Inc. a Subcomo Application Manual 
on use of submerged combustion equipment in various 


industries 


Volumetric Attachment. Developed by MRM Co. Inx 
Manufacturers of liquid filling machines, a volumetric 
attachment for attachment to any filling machine. Accurate 


at high speeds to within tolerance of +1 gram 


Eye Protection. Protection against flying particles & chemi 
cal splash, also light glare afforded by Mine Safety Ap 
pliances Co. Jones visor goggles. Design features opaque 
green visor with perforated or open type ventilation or 


two-port screened for indirect ventilation 


Non-Brittle Cement. Polymer Corp. has developed cement 
to meet need for tough, non-brittle bond between pieces 
of FM-10001 nylon. Called Nylaweld it is a liquid chemi 


cal mixture producing almost invisible joints 


Chart Paper & Ink. Designed especially for automation 
minded industry is a new line of chart paper & ink from 
Minneapolis-Honeywell Regulator Company's industrial 


division 


CHEMICALS 


Sentocel. Silica aerogel by Monsanto Chemical Co. avail 
able in several grades. Uses described in booklet which 


includes general information 


Dispersing Agents & Surfactants. Five folders on products 
of Marathon Corp. cover dyestuffs, pesticides, industrial 
cleaners, water treatment, & leather tanning. Details & 


pertinent information on each 


Zeolex 23. Full details & compounding studies of Zeolex 
3 a white reinforcing pigment available in brochure from 
J. M. Huber Corp. Compares material with calcium sil- 
icate in series of loadings with GRS, natural rubber. Used 


in plastics, rubber paints 


Anti-Settling Agent. Called Nuosperse 657 & available 
from Nuodex Products Co. an improved wetting, dispers 
ing & anti-settling agent is discussed. Has auxiliary fitm 
forming characteristics & no known deleterious effects on 
final product. Brochure includes table of physical con 


stants. 


Cation Exchange Resin. Data leaflet from Chemical Pro 
cess Co. covers Duolite C-25 cation exchange resin— inter 


mediate capacity sodium cycle, gives operating data 


Metal-Protective Process. Alodizing with Alodine No 
1200 is subject of folder from American Chemical Paint 
Co. Material provides effective protection for unpainted 
aluminum & durable bond for paint finishes. Increases 
natural corrosion-resistance of aluminum. Flow sheets & 
specifications 

Diisodecy! Adipate Technical bulletin from Monsanto 
Chemical Co. on diisodecy!l adipate a low volatile, low 
temperature plasticizer for polyvinyl chloride resins. De 


scription physical properties, specifications 


Furan Cement. Resistance to chemicals, high physical 
strength & stability claimed for this furfural-ketone resi 
type cement by Pennsylvania Salt Mtg Co. Two formula 
tions power § (siliceous filler) for general chemical ser 
vice except in conditions involving hydrofluoric acid, free 
fluorides & strong alkalies; powder C (carbon-type filler 


where such conditions occur 


Metal-Protective & Paint-Bonding Chemicals. From Amer 
ican Chemical Paint Co. check list of metal protective & 


paint bonding chemicals & processes 


Pyridine-N-oxide. Reilly Tar & Chemical Corp. are now 
processing commercial semi-works production of pyri 
dine-N-oxide and 4-picoline-N-oxide. Presently used by 
pyridine chemists as major step to preparation of electro 
philically substituted pyridines. Other oxide derivatives 


available 


IsoOcty! Decy!l. Pittsburgh Coke & Chemical Co. now have 
available an IsoOctyl Decyl phthalate plasticizer with 
lower volatility & higher degree of permanence. PX-118 
provides good performances in high temperature process 
ing cycles & in calendering & coating operations which 
involve large surface areas. imparts long life & good 


resistance to extraction by various materials 
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Before you buy 
any filter 


get the facts 
about the 


Niagara 


1. SALES AND ENGINEERING SERVICE 


A network of Niagara representatives, stra- 
tegically located in cities throughout the 
country, are ready to discuss your filtration 
requirements with you. These men are ca- 
pable, experienced filtration engineers and 
their advice and counsel is available at any 
time without obligation 





2. LABORATORY TESTING SERVICE 


Niagara's modern testing laboratory and 
skilled technicians are at your service. Sam- 
ples of the slurry you wish to filter will be 
tested to determine filtration characteristics, 
optimum flow rates, correct type and dosage 





of filter-aid, and other important facts. For 
this service you incur no cost or obligation. 





0-POINT 
SERVICE 
PROGRAM 


. 4 


3. PILOT FILTER SERVICE 


A Niagara pilot filter, set up in your own 
plant, will give you a “preview” of filtrate 
quality, flow rates, cycle time and operating 
savings ... an accurate picture of the results 
you can expect from your full size Niagara 
installation. These pilot units are available on 





a low-cost, non-profit rental plan 





Niagara Pressure Leaf Filters . . . both vertical 
and horizontal . . . have an enviable record in 
hundreds of industries for top efficiency, econ- 
omy, ease of operation and long service. Flow 


rates are two to five times those of old fashioned 


' 


f 


(= 


4. CUSTOM ENGINEERING SERVICE 


Niagara engineers will design a single filu.r 
or a complete system to meet your specific 
needs. High pressure construction, steam 
jacketing, special metals, synthetic linings 
.. these and many other refinements can be 
custom built into your Niagara Filter 





cloth covered presses. And for the majority of 
applications, no cloths are required. Niagara 
Filters are available with capacities up to 1,300 
sq. ft. of filtration area and can be made of 


stainless steel and other corrosion resistant alloys. 


Want more details? Juste clip and mail the 


coupon. 


aga tiles 


DIVISION 


AMERICAN MACHINE AND METALS, INC. 
DEPT. CEP1054, EAST MOLINE, ILLINOIS 


} 


| 


‘| 
| 
A 





in Europe: Niagara Filters Europe, Post Box 1109, Amsterdam-C, Holland 
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YES 


Filters for. a 

( Send new catalog NC-1-53 
SN een 

Title 

Company 


Address — _ 


City 
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S. INSTALLATION AND 
START-UP SERVICE 


If you wish, your installation and start-up will 
be supervised by an experienced Niagara 
engineer. He will also train your operators 
in the care and handling of the equipment 
Field and home-ofhice engineers are always 
on call. 


DS 8 OO OOO OOOO OSH 


we'd like to know more about Niagara Pressure Leaf 


{] Have representative call 





.. Zone State 
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Changes Announced 


in C.E.P. Staff 


Van Antwerpen publisher—Mellecker editor 


F. J. Van Antwerpen has been ad 
vanced to the position of publisher of 
the A.I.Ch.E., and J. B. Mellecker, Sr., 
simultaneously to the 
Engineering 


advanced post 


of editor of Chemical 
Progress. 

In his new Van, as he is best 
known to members of the Institute, will 


role 


concentrate on the broader problems of 


carrying out an expanding Institute 


publishing program. 
ties will include all publications: C.E.1 
the Monograph and Sympo 
the A.LCh.E 
uled to appear quarterly u 
by Professor R. Harding Bliss of 
A Ch.E. graduate from New: 
of Engineering, following which he did 
work at Van 
performed all aspects of editing and pub 


His responsibili 
lum Series 
Journal sched 
1955, edited 
Yale 


irk College 


and new 


graduate Columbia, has 








Dryer than the desert—extremel 


ce ared 
that counts 


porous—the multitudinous particles of 


Florex Fullers Earth possess an adsorptive capacity unequalled by any other 
known natural material. Consisting of crystals of colloidal size and fibrous 
shape, Florex assures maximum effectiveness. Florex is so economical that 
30 acres of adsorptive surface costs less than a penny. 

Florex is particularly superior in the adsorptive refining, decolorization, 


clarification and neutralization of mineral, vegetable, an 


animal oils, fats 


and waxes and for processes involving the use of highly active clay for 
sweetening light distillates, dehydrations, desulfurization, and polymerization. 
Available in all standard particle sizes, special Florex meshes may also 


be ordered. 


Floridin maintains a modern laboratory with highly specialized equipment 


for the proper evaluation of your adsorption 


roblems. Technical data, 


samples, quotations, and the services of staff technicians are available upon 


request. 


LORIDIY COMPANY 


Dept. Z, Box 998, 


Adsorbents 
Desiccants 
Diluents 


Tallahassee, Florida 
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lishing activities in a career which be- 
gan long before he joined the Institute 
at the time of founding C.E.P. Among 
his many activities, Van is a member of 
the advisory committee on industrial in 
formation for A.E.¢ 
Joint Council. 

As the new 


and Engineers 
editor of C.E.P., 
Mellecker takes over the place vacated 
by Van Antwerpen. Brought the 
staff as Associate Editor in February, 
1954, John has been undergoing a thor- 
ough indoctrination for his new duties. 
technical editor of 


John 


into 


Formerly senior 
Chemical 
widely known as a specialist on process- 
One of his most recent 


Engineering Catalog, he is 
ing equipment 
operations prior to joining C.E.P. was 
conducting field studies on information 
is a 


State 


chemical engineers. He 


Ch.E. 


needs of 


graduate in from lowa 


College. 


GLASHEEN JOINS C.E.P. 
AS ASSOCIATE EDITOR 


R. W. Glasheen has been appointed to 
the staff of C.E.P. as associate editor 
specializing in field 

Dick is 


and 


activities 
an outgoing 
friendly individual, 
bears 


and every 


promise of being 

to carry, on 
his 
shoulders, 
job of keep- 


expanse ot 
the size- 
able 
ing up with goings 
the field of 
graduate in 
the 
had 


proces 


on in 
engineering. <A 
engineering science from 
Miami, Dick 


experience aS a 


chemical 
Univer- 
sity of has several 

engi- 


tube manu- 


years ol 
neer in the field of electronic 
His 


development of 


mainly with 
tech- 


facturing work was 
the 


niques for use in germanium and silicon 


processing 


semiconductor diodes and transistors 


GLENNON ADVANCED 
TO ASSOCIATE EDITOR 


Helen R. Glennon has been advanced 
specializ- 
Miss 


simce its 


to associate editor of C.E.P 
ing in manuscript 
Glennon has been with C.E.P. 
beginning, and this was on the 
editorial staff of McGraw-Hill. Known 
to the multitude of authors of Institute 
papers as one has helped many 
make a gem out of a rough stone, Miss 
Glennon is an authority on styling and 


operations 


bef« ire 


standards for technical publications. 
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This pipe would last 2 03 years 


on a diet of hot hydrochloric acid 


Handling corrosive fluids may be 
forcing you to pay more than your 
share of industry's $6,000,000,000 
annual bill for the perpetual war 
against rust. 

Pyrex brand “Double-Tough” 
glass pipe can help you cut your 
corrosion losses. 

This pipe carrying 5% hydro- 
chloric acid at 212° F. loses only 
.0003 inch of its thickness in a 
year. At that rate it would take 
over 200 years to eat away 30% 
of the wall thickness. It would 
take over 600 years to eat com- 
pletely through the pipe. 

PyYREX pipe not only resists eat- 
ing away by hard-to-handle fluids. 
It’s also easy to flush clean. Even 
sticky substances and organisms 
won't adhere to its hard, smooth 


surface. Its transparency is often 
important, too. You can see what's 
going on inside—spot trouble in 
the making. 

You don't have to worry about 
breakage. Pyrex pipe is called 
“Double-Tough” because all fit- 
tings and flanged ends are tem- 
pered. This makes them 2'2 to 3 
times stronger than ordinary glass 


Easy to plumb 

Your own men will find no diffi- 
cult problems in installing and 
maintaining Pyrex pipe. We main- 
tain balanced stocks ranging in size 
from 1” to 6” I.D., including fit 
tings to match the needs of most 
layout requirements and adapters 
for hooking Pyrex lines in with 
other plant equipment. 


SCALE DEPOSITS which impede heat 
flow do not form on the hoard, smooth 
inside surface of the PYREX pipe in 
this heat exchanger. 


You con see what's happening in 
PYREX brand gioass fractionating col 
umns. No corrosion. No contemine 
tion. 


FREE BOOKLETS: Send the coupon or write for copies. 


This illustrated “Installo 
tion Manvol” describes 
the simple procedures in 
volved in laying out and 
plumbing PYREX brand 
glass pipe. 


This catalog describes the 
full line of PYREX pipe 
and fittings, including 
spacers, adjustable joints, 
trops, and adapter con- 


nections 


Ww 


CORNING GLASS WORKS, 210 Crystal St., Corning, N. Y 
Please send me ao copy of the PYREX pipe installation Manuva! 


and o copy of the PYREX pipe Catalog 


| would also like more 


information on heat exchangers and fractionating columns 


y¥ CORNING GLASS WORKS 
210 CRYSTAL ST. Nome Title 
CORNING, N. Y. 


Company 


Address 


Coming meant sescach x Gils 
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Where you need 
HEAT | EXCHANGE 


4 


Be sure you have 


SLIME 


CONTROL 





Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 
designed for any need, built for last- 





ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 


Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS « CHEMICAL FEEDERS « SCREENING EQUIPMENT ¢ MAGNETIC SEPARATORS 
© PRECISION PRESSURE INSTRUMENTS © CATHODIC PROTECTION © FINE CHEMICALS 


CD-39 


Chemical Engineering Progress 


National Meeting Report 


(Continued from page 42) 


“leaked” and by the time the contest was 
to begin, hundreds of spectators were 
present to witness what obviously was 
never intended to be a secluded fishing 
expedition. The pictures accompanying 
this report speak for themselves in con- 
veying the dignity and restraint ex- 
hibited by such famous sportsmen of the 
trout world as are identified by the cap- 
tions. It was indeed a spectacle of the 
ghest order te itness—if somewhat 
Winner of award for 

making the first catch: Publisher Van 
Antwerpen . for demonstrating the 
best of good fellowship: President Kirk- 


wet for spectators 


bride Anti-climax: Appearance of a 
fish and game warden, checking fur- 


tively for “licenses.” 


Calico and Calls. As the violin wheezed 


ts warm-up strains, couples formed in 
\fter a briefing complete 


with if ! m dry rut the 


lacing rows 
quare 
earnest For nearly an 
ontinued, with the pace 
fter a number which 

vy to the camera's eve) 
declared ended 

weary chemical 

eated them 
h 

to round 


regular” dancin’. 


] ile oil 


Plant Trips. \ jsitors to the 
! ntal shale oil refinery 


Thine and expe Bal 

U. S. Bureau of Mines at Rifle, 

} movany colored rock 

ind truck 

Following tep the shale 

retorted and the resultn oil then 
ber of pro 

utet ippearance 
tho-e used in con 
interesting ex 


pin-turn 


} 


n plant and 


(altitude more 
Lhe plant trip included 


10 000 it.) 
1 ch 


oper ile 


ontin 
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DeZurik Easy-Operating Plug Valves equipped with DeZurik Automatic Control 
positioning type air and hydraulic operators represent the Valves feature: 
finest in automatic valving. They handle anything from - qneiiiens comet 
gases to slurries and operate with top efficiency, even on characteristics 


high vacuum services! 
g — straight-thru flow 


The exclusive eccentric principle permits DeZurik Auto- diene Game 0" Gee 28 
matic Control Valves to deliver drip-tight shut-off with 
automatic operation because they're FRICTION-FREE; they 
require no lubrication—minimum maintenance! AND they’re attractively priced! 


— all castable metals 


Write for complete details and service recommendations. 


DeEZURIK SHOWER COMPANY — SARTELL, MINNESOTA 


See Ton: 











EJECTORS 


Save Operating Dollars 


“Conseco” Ejectors assure economical 
trouble-free performance, combined with 
low steam consumption and _ stable 
operation over the entire vacuum range, 
because they are DESIGNED TO 
MEET CONDITIONS OF INDI- 
VIDUAL INSTALLATIONS. 





The “Conseco” line includes single and 

multiple designs for process and power 

plants. Years of laboratory development Single element two stage condensing ejector. 

plus a great volume of operating data Built in any materials with surface or baro- 
: : metric condensers. For maintaining continuous 

combine to assure the satisfactory opera- vacua up to 29.5”. 


tion of every “Conseco” installation. 





“CONSECO” PRODUCTS AND SERVICES 
WRITE FOR BULLETIN Retubing Tube Plugs Blackburn-Smith 


Condensers Conco Plug and Guns Filters and 
‘ Evaporators Bevel! Gears Grease Extractors 
; . . : . Air Ejectors Inst t Re i Metal S$ 
A Single element single stage non-condensing ejector for evacuating, a ns rument & pair etal Spray 


priming, or maintaining vacuum to 26.5” hg. built in standard or corrosion Flowrites Bulletin Available for Above items 
resisting materials. 


58 3 ETT Sa 
< Co de $ i iy E i i Co | 
¥ mw B. 4 j $ : se ee g g 9 


64 BLOOMFIELD STREET, HOBOKEN, N. J ° Hoboken 3-4425 ° N.Y. Tel: BArclay 70600 
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CONSTANT-WEIGHT 
FEEDER 


A regulating feeder which maintains a posi 
tive constant-weight feed rate regardless of 
variation, Bulletin 


feed size or volumetric 


33-140 


GRINDING MILL 
FEED CONTROLS 


“ELECTRIC EAR"® 


An electronic mill 


feed control which 
increases grinding 
mill to 


20°, 


capacity 8 


Bulletin 42-40 





HARDINGE 


COMPANY INCORPORATED 


P ° 
National Meeting Report 
(Continued from page 74) 

cated.” Outstanding event: The practi 
cal, down-to-processing talk given the 
Robert 


Henderson, resident manager (see pic- 


visiting chemical engineers by 


ture) 
The Climax Uranium plant trip had to 
be cancelled at the last minute. Through 
the grac s of the U. S. Vanadium 
Corp. (Div. of Union Carbide), its plant 
it Rifle, Colo., 
chemical 


imusne 


doors to visit 


short ne 


‘ pene d it 


ing engineet upon 


tice, and provided a most interesting de 
monstration of rock processing and min 


eral dressing operation 





AUTHOR LOSES PAPER, IS 
JUDGED BEST IN PRESENTATION 


Merritt L. Kastens was judged os having 
made the best presentation of a paper 
given at the Glenwood Springs meeting, 
to D. I. 


Committee on Paper Presentation Quality. 


according Saletan, chairman, 
The decision is made on the basis of audi- 


ence attention and other evidence of 
interest created by the speaker, and does 
not rate the paper from the standpoint 
of its technical contents. Kastens achieved 
this recognition, incidentally, over major 
obstacles that might have unnerved some. 
The paper had to be delivered from notes 
as the manscript had been stolen along 
with his luggage from a parked automo- 
bile, shortly before he left New York. 
Then when finally enroute, he wos de- 
layed so long by mechanical difficulties 
with two consecutive airliners, he found it 
necessary to charter a private plane from 
Denver the morning of the presentation, 
in order to appear at the appointed time 


on the program 











Oil from Shale 
(Continued from page 38) 


deposit is believed to contain a total of 
350 billion The “mahogany 
layer,” which richly yields about 30 gal 
lons of oil per ton, averages 100 ft. thick 
and is thought to contain a total of 100 


barrels 


billion barrels 

Experimental mining of the shale has 
heen undertaken at the Bureau of Mines 
Experiment Station at Rifle, Colorado 
Berg describes this as “room and pillar 
mining” which enters the deposit 
through the side of the bed exposed by a 
Trucks haul the 


retorting retining ta 


huge ravine hale to 


the crushing, and 
cilities 2,200 feet below (5% miles by 
winding road ) 

The processes which have been inves 
tigated to date differ 


(Continued on page 77) 


in two respects— 
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Now 
Available ... 


The Technology 
of Solvents 
and Plasticizers 


By ARTHUR K. DOOLITTLE 
Carbide and Carbon Chemicals Co. 


In one 
vey of 
aspects 
solvents and plasticizers! 


volume—a comprehensive sur- 
the practical and theoretical 
of all commercially available 


Here is a book that has long been 
awaited in the paint and plastics field— 
a study that provides the technologist 
with a scientific basis for deciding on 
the appropriate Compositions for various 
specific purposes. 


The book is divided into both general 
and specialized parts, with the general 
technology carefully related to the more 
scientific points of view treated in the 
special technology. The arrangement is 
such that, to grasp the principles under- 
lying the practice of formulation, the 
scientifically trained reader may refer to 
the special sections, whereas others may 
omit the theoretical details. Lucid treat- 
ments of the theory of viscosity and the 
theory of solvent action are included. 


Mr. Doolittle’s unique book approaches 
the technology from the point of view 
of the principal fields in which solvents 
are employed. Emphasis is on the be 
havior of the systems, studied over a 
range of the variables, rather than on 
specific formulations Technological 
fundamentals are illustrated by charts 
showing how important properties are 
affected by varying components and con 
ditions. Included is complete physical 
and chemical data on the 161 solvents 
and 131 plasticizers now commercially 
available, both treated individually and 
classified by groups in tabulations and 
charts. An indispensable reference vol 
ume for every industrial laboratory in 
the fields of paints, plastics, varnishes, 
lacquers, adhesives, inks, and synthetic 
textiles 


$18.50 


1954 1056 pages 


Send for your ON APPROVAL copy today 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y 


October, 1954 





Oil from Shale 


(Continued from page 76) 

in the separation of kerogen (which is 
a form of crude oil tl s solid at ordi 
nary temperatures ) hal 
in the refining 
Studies since 
ceeded, acccrding 
ing the cost of 
from an estimated 18.7 
that time, to a 1951 estimat 
¢/gal., both assuming a 
on capital 
than conventional 
—editor). This 
petroleum gasol 

The fundamental 
best to separate the 
inorganic medium 
three authors. Berg 
tive distillation uni 
lated refining fa 
operating data. W 
C. H. Prien (Denver 
on the other hand, re 
studies using solvent ext: 
in the range of 200-400 
to Prien, much more ret 
vestigated before the | 
limits can be established 

Another aspect which also contribut: 
heavily to the cost is refining, whicl 
might conceivably be done by transport 
ing the crude s] 
ery facilities ' 
R. J. Camer Bureau of 
Mines), ¢ kK il (Tide Wate 
Assoc, Oil) and R. L. Crecelius, E. O 
Kindschy, C. B. Hopkins, H. ¢ 
penter, C. M. Frost, E. R. White, G. ¢ 
Freeman and P. L. Cottingham ( Bureau 
of Mines) have gone far in indicating 
to petroleum refiners which modifica 
tions of existing refining techniques will 
produce most efficiently, the desired bal 
ances of end products of either military 
or civilian nature 

As to when our nation will turn to 
these great resources, no one was willing 
to predict. Should, however 
iously threatened with another wat 
which great air, sea and mechanized land 
forces would have to be maintained inde 
finitely in the face of difficult sea-trar 
portation of mm petroleum crude 
then the ; bviou 


Uranium from Ore 


(Contintucd from pa 


ota 

winning 
mineral sources 
Corp. of Amer 
Ore Processing 





HEAT EXCHANGERS 
A 





ASK THE 


AEROFIN 
MAN 


Your Aerofin man's recom- 


mendation means high efh- 





ciency, long service life, low 
maintenance costs 
Aerofin’s unequalled laboratory and manufacturing 
facilities —- unequalled knowledge of heat-exchange 
practice — are devoted exclusively to the design and 
manufacture of highest quality extended heat 


surface. 


Aerofin units do the job 
Better, Faster, Cheaper 


AEROFIN CoreorarTion “2 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List om request. 
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HEAT EXCHANGERS 











Falls Industries meets all heat 
exchanger requirements! 
Standardized IMPERVITE (im- 
pervious graphite) single and 
multi-pass tube and shell units 
are available for quick delivery 
in sizes from 7 to 241 tubes. 
Larger IMPERVITE exchangers 
available on order. Tubes used 


in these units are extruded by a specially developed method which almost com- 
pletely eliminates laminations. Resulting IMPERVITE tubing gives maximum uni- 
form heat transfer and is free from spalling at the high temperature limit of 
325-340°F. Tubes are spaced on full 1%” centers which reduces fouling and increases 
ease of cleaning and maintenance. Standard exchangers utilize IMPERVITE bundles 
housed in steel shells, however shells can be fabricated from IMPERVITE. Stainless. 
Cu, Al, etc., or can be lined. In addition, Falls Industries designs and manufactures 
custom engineered metal heat exchangers from all types of special alloys . . . or 
for high temperature work up to 700°F. exchangers can be made of impermeable 


GRAPH.-I-TITE, a new carbon-impregnated graphite . 


CENTRIFUGAL PUMPS 


Improved IMPERVITE centrifugal pumps 
feature a new, virtually leak-proof, high- 
density-carbon seal, developed and pro- 
duced by Falls Industries. Pumps utilize 
oversized bearings and heavy-duty 
stainless shaft. Shaft and impeller are 
made as two separate and independent 
components for quicker, more economi- 
cal maintenance. All rotating parts are 
precision balanced. IMPERVITE centrifu- 
gal pumps give longer, trouble-free serv- 
ice, especially under severe operating 
conditions. WRITE FOR NEW CATALOG. 


RUPTURE DISKS 


Capable of withstanding tem- 
peratures to 325° F., IMPERVITE 
rupture disks are machined to 
precision tolerance from mono- 
lithic pieces of chemically 
- impervious graphite bar stock. 
Disks will fit any standard 150# flange. 
are available from 2” to 12” diameters 
for pressures from full vacuum to 250 
psi. IMPERVITE rupture disks feature 
practically 100% breakout of pressure 
membrance to allow maximum full open- 
ing for safe escape of excess 
pressures. Sizes larger than 
12” furnished on special order. 
Data sheet available giving 
detailed burst ranges, instal- 
lation information, etc. 


TOWERS 
CASCADE COOLERS 
PIPE AND FITTINGS 
VALVES 


Check the advantages of IMPERVITE 
processing equipment . . . less mainte- 
nance less operating cost. . . longer life. 
Get the latest catalogs and information 
about this complete line of outstanding 
processing equipment ... Check the 
coupon below and mail it today! 


N, OHIO 
NC. * $010 ’ 
NDUSTRIES ' 
FALLS | ONAL DATA 


pitt es 
HEAT EXCHANGERS PIPE ond FITTINGS 


PUMPS VALVES 
} urrure DISKS —L) DOT ENGINEERING 


— [] FIELD SERVICE 
_ [) OTHER 


.. CATALOGS AVAILABLE. 


ABSORBERS 


Wide range of sizes and types available 
from stock. Falliny film absorbers are fur- 
nished in sizes from 12 to 241 tubes and 
produce cool acid in one pass, take high- 
temperature feed gas and feature mini- 
mum pressure drop. Packed tower, jack- 
eted tower and internally cooled tower 
IMPERVITE absorbers are also available 
from stock in sizes to meet your specifi- 
cations. Write for catalog. 


DESIGN ENGINEERING 


Complete facilities and extensive experi- 
ence permits Falls Industries to design. 
fabricate and install complete H CL 
absorption plants, fractionating pro- 
cesses, alcohol and ammonia stills, etc. 
Falls also produces special machined 
graphite components, such as crucibles. 
molds, bearings, boats, and electric fur 
nace parts. 


FIELD SERVICE 


Highly trained Falls Industries’ crews 
are available on 24 hour notice for repair 
or maintenance of IMPERVITE or other 
impervious graphite equipment. Details 
available on request. 


AURORA ROAD 
SOLON, OHIO 
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National Detense to 
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vanadium in a concentrated product 
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later treatment.” 
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Groping into Leaner Fields. \lany ores 


virtually unheard of only a few short 


vear wo are now being proces ed tor 
their uranium content, according to J. D 
Moore and F (Vitro Cory 

Amer.). This little a 
a few tenths of a per cent U,Ox,, 
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centration to permit simultaneous recoy 


serhsohn 
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ery The carnotite ores previously 
worked for their vanadium content with 
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The plant pre 


been the 


Utah, was presented 


duces uranium concentrate tor sale t 


the ALEC 


(Continued on page 79) 


October, 1954 





Uranium from Ore 


(Continued from 


Expanding Future. A|! eight uranium 
mills operating on the Colorado Plateau, 
with the exception of the Monticell 
Utah, government mill, are owned and 
yperated by private industry, according 
to R. L. Philippone (A.E.C.). A ninth 
s under construction at Shiprock N.M 
and is to be completed this year. Milling 
facilities at Moab, Utah, are being plat 
ned and further expansion in this area 
will doubtless occur due to the continu 
ing discovery of new ore bodies in the 
107,000 square mile area known as the 
‘Big Indian District,” which extends 
into Colorado, Utah, Arizona and New 
Mexico, as well as fringe areas of Wy 
oming, South Dakota and Montana. The 
operations at the Monticello mill, oper 
ated by the Galigher Company, were de 
scribed by Philippone for the benefit of 
the problems to be met by this antici 
pated expansion 


Check that Ore. It is now possible to 
determine the uranium ccntent of an ore 
in less than two hours, according to an 
x-ray spectrographic method announced 
by M. L. Salmon and J. B. Blackledge 


(Denver Research Institute) 


Our Future Resources 


(Continued from page 39) 


major resource. Ewell’s symposium was 
planned to bring up to date some of the 
most significant parts of the Paley Re 
port Chemical Engineering ( 
mented Ewell, “must improve upon ou 
traditional methods of winning needed 
products, achieving reduction of c« 

is raw materials of lower content have 
to be employed.’ 


Chemical Engineering Frontier. |\xtrac 
tive metallurgy holds many advantages 
wer mechanical concentration meth 
according to O. C. Ralstor ) 
Mines). Principal of these is the ability 
to take into solution many elements 
simultaneously, individually precipitate 
them to get single products or group 

that can he handk 
existing metallurgical extrac 
tive methods I:xtractive metallurgy 
is a term, refers to hydro-pyro 
ind electrometailurgi al operatior 
All consist largely of chemical 
eSSES Their future, predicted 
ston, depends on developments arising 
from the application of modern chem 
ical engineering unit operations. When 
these are pre perly ipp! ed, the tailing 
dumps of the present generation will 
hecome precious resources for future 


(Continued on page 80) 


Vol. 50, No. 10 


EXACT CONTROL of 


Moisture 
Content 


’ 


ah) . 
7 


a 


! 
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. . » To Improve Your Product or Protect 
Your Materials or for Processes or Tests 


@ This Niagara Air Conditioning Method dries air directly and 
measurably, using a moisture-absorbing liquid spray. It makes 
humidity control a separate function from lowering or raising 
temperatures and gives you precise control with thermostats 
alone; no moisture-sensitive devices are needed. You have 
simpler, more trustworthy, less expensive control instrumenta- 
tion. Niagara precise-control installations have the best record 
for reliability. 

Niagara Air Conditioning provides you with any temperature 
and relative humidity you need. Using “Hygrol” absorbent, it is 
not expensive to operate, saving the refrigeration commonly 
used to condense moisture and making re-heat unnecessary in 
most cases. It gives large capacity with compact, easily-main- 
tained equipment. Ask for Descriptive Bulletins #112 and #121 


Address Dept. — EP. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities of U. 8S. and Canada 
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Our Future Resources heat exchangers 


(Continued from page 79) 


° 
generations. Many of the modern pro Panacoil 
cesses involve use of pressure vessel 


equipment, which are being demon ao 
strated to metallurgists as entirely feas 

ible. Filters and centrifuges are 

coming into use for purifying metals, 

as are ion-exchangers, liquid-liquid ex 

tractors and other well known chemical 

engineering devices. In the case of ion 

exchangers, resin in solution form w iS 

mentioned, along with better known 

solid and diaphragm types 


Reprocessing Nuclear Fuel Essential. 
The responsibility for economical nu 
clear power rests primarily with the 
chemical engineer, stated M. L. Kastens 


» rovide sustaine 
(Stanford Researcl Institute), who P . tained 


performance, rugged 
posed the problem as one of finding the construction and an 
means for chemically reprocessing the eye to operational ac- 
cessibility for main- 
. tenance and repairs. 
utilization of its energy content > é - 

57. Cone He We build well—our 
| predicted that present chemical firms record of repeat 


> : 
GI: MCO will build and operate fuel refining orders from satisfied 
PRul “af plants immediately adjacent to nuclear clients attests to that. 
power plants owned and operated by FOR THE CHEMICAL 


DUST-TITE VALVES||\"° maou 


Mankind and Food. [each country. | Solvent Recove 
’ ry Equipment 
Every third minute, 24 hours per da even the most densely populated, can « Extraction Coils « Evapo- 
5 days per week for over five years rators « Reaction Vessels « 
support its own population with an ade Condensers (for any Vapor) 


rere FET times in all... a dry « Solution Heaters & Coolers 


valve similar to those shown above quate diet, according to P. D. V. Man © Exhaust Waste Heat Boilers 
hes opened and closed. In all that ning (International Minerals & Chem A | ST 
time it has given no trouble, still ical Corp.). This would be accomplished Coolers » Self-Cleaning eat 
seats perfectly. only through the utilization of presently oy © Fractionating 


This Gemco Spherical Dust-Tite valve available aids such as soil chemicals, 


1 1 


is the only self-cleaning, free flowing, fungicide and = insecticic through 
dust-tite valve on the market to- attenuating certain religious tenets re 
day. The spherical arrangement, with stricting diet, and through the develop 
metal-to-metal contact, is machined to 
close tolerances for accurate seating. 
The seat and disc, made to withstand 
hard and continuous use, rotates in 
or out of place as shown above, an 
Grrangement that provides positive Plastics to Grow. [hie volun 

self-cleaning—and also makes pos- plastics industry may very well get 

sible a straight-through clear passage be. bv 1975. eight times its size in 

for maximum flow of materials. Dust- 1950, predicted C. E. Staff (Bakelite oe 
tite, water-tite, self-cleaning, sani- Co.). Plastic pipe was cited as expected gt 2 iaeee Poraces! 
teary, trouble-free. Manufactured in 

non-ferrous metals, monel, stainless 
steel and carbon steel. Sizes from 3 


pent nuclear fuel to permit the full 











ment and use of a synthetic protein addi 
tive to supplement a purely vegetable 
diet 


to take over five to ten per cent of the 

total footage of steel pipe. Other « Your pilot plant or special 

to 24 inches. amples of growing applications are equipment requirements 
; : , can be handled by our 

Write for complete information het @ cage ese Pm, ett experienced staff of chem- 
in this FREE booklet ead) and floor tiles (displacing linsee¢ ical and mechanical 

el engineers. We solicit your 


GENERAL MACHINE CO ee _ inguiries. 


Chemical Engineering Metals. A)w1}1! 


OF NEW JERSEY num and magnesium might both be 
| 


termed such, inasmuch as both = are 


lelephone cable jacketing (replacing 


400 Market Street 


made by chemical engineering processes 
Nework 5, N. J 


according to A, ¢ $vrns (Kaiser Alu 
minum and Chemical Corp.) syrns 





Name further commented _ that magnesium 


would be in tar greater demand, were it DAVIS ENGINEERING 
Company : 


not for the excellent comparative prop 
Street rtie € aluminum CORPORATION 

eS 1058 East Grand Street, Elizabeth 4, N. J. 
City & State (More on Glenwood Meeting, page 81) | 30 Rockefeller Plaza, New York 20, N. Y. 
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Agglomeration 
(Continued from page 39) 


cited by Weber as to why agglomeration 
will be more widely used throughout the 
process and other industries, are: Im 
avoid losses and 
tact, unifor 


of resulting gas flow resistance and other 


proving <« leanliness, 


unnecessary human cot mity 


properties 


Big User. One of the largest employers 
the fet 
the 


fertilizers to re 


of agglomeration techniques 
particularly for 


mixed 


tilizer industry, 
granulation of 
duce dusting, caking, segregation and to 
improve applicability Consequently, 
studies on agglomerating fertilizers are 
revealing applied as well as fundamental 
data, both of which were reported on by 
J. O. Hardesty (U.S. Dept. of Agricul 
ture). For mixed Hardesty 
proposes the following elements which 
taken for ap 
proaching process design: (1) types of 
sed, (2) physical 
the initial 
development 


fertilizers, 


should be into account 
formulas to be proce 
chemical 
(3) 
rise 


and properties ol 
materials, heat 
temperature due to 
(4) water requirement for 
(5) 
equipment for measuring 
the 
during processing. 


and 
ammoniation, 
optimum ag 
glomeration, and methods and 
and controlling 


moisture-temperature relationships 


Low Grade Ore Applications. | {forts to 


satisfactorily taconite ores for 


their 
glome rating by 


proces 
required ag 
the 


which be 


iron content have 


some means fines 


resulting from beneficiation, 
cause of their extremely small particle 
not suitable blast 


Objective has been to produce 


size are lurnace Taw 
material 
material in a form which is coarse 
resistant to abrasion and impact, and yet 
is easily reduced in a blast furnace. Four 
means for agglomerating fine ores and 
concentrates over the years have become 


economically feasible: briquetting, sin- 
tering, nodulizing and pelletizing. S. R 
B. Cooke (Univ. of Minn.) and T. I 


(Cleveland-Cliff Iron Co.) re 
stuclies The ¢ en 


Jan 
ported on pelletizis yy 


tailed 


optimum conditions 
for rolling 


establishing 
then 
the 


ipal 


damp fines in a drum 


hring in a turnace or on a grate 


balls 


variables studied were binde1 


“oreen” so produced Pris 
and firing 
temperature and time 

Coal Applications. |-rench coal mining 


operations, because of mechanization 
and particularly friability deposits, pro 
duce a large amount of fine Agglomer 
ation of these has therefor Celve 

attention \ 
Lusinchi and J 


d'Etudes et de Re 


siderable paper 
Charbonniet 
herche 
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to handle 


® STRESS 
LOADS 


® VIBRATION 
® WIND SWAY 


® THERMAL 
MOVEMENTS 


ARCO 


Chemical Engineering 


—for Refinery TOWERS 
STACKS * LARGE PIPING 


Bu Flexible Strut Joints are an important aid in 
modern refinery construction. A typical use is at 
the ends of struts for supporting or bracing large 
catalyst carrier lines or vent stacks on fluid catalytic 
crackers. In such cases, where horizontal lines re 
supports, two braces (with Barco Flexible Strut ls 
in each) make costly “A” frames unnecessary, Uther 
uses include the guying of tall vessels and columns 
and directing thermal movements of high temperature 
piping 

SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring prac- 
tically no maintenance. It is a simple ball and socket 
that provides a point of flexibility in struts and guy 
rods. The close fit between the ball and the casing, 
allows for reversible loads, not possible with pin and 
clevis type braces. Barco Strut Joints support with- 
out restricting freedom of movement of piping 


COMPLETE LINE manufactures 
Joints in the following and load 
1” —-6,000 lbs., 142"——8,000 lbs., 2 12,000 Ibs., 3 
20,000 Ibs., 4” 50,000 Ibs., 6 130,000 Ibs. Joints are 
made with welding ends for field or shop use. Unique 
“Bar-Moly” treatment of wearing parts provides a 
permanent dry lubrication for long service with little 
or no maintenance. 


ENGINEERING SERVICE 
work with your engineers in the selection of joints 
to meet your requirements. Specifications and infor- 
mation on request. BARCO MANUFACTURING CO.,, 
560L Hough St., Barrington, Ilinois 


Strut 


capacities: 


Bare 0 


S1ZCS 


Barco will be glad to 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 
FOR CONVEYING FLUIDS 
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LESS MONEY! 


CUT YOUR TANK HEATING 
COSTS WITH 


BROWN FINTUBE 
TF-18 TANK HEATERS 


@ Users report that our vertically 
mounted TF-18 Tank Heaters cost less 
including the installation than just installing 
old fashioned bare pipe coils in the bottom 
of a tank. Also, the vertical mounting pre- 
vents sediment from settling on the heating 
surfaces as when the old fashioned coil is 
used, This means more efficient, less costly 
heating. It avoids heating through a layer 
of sediment and leaves the tank floor 
uncluttered and easy to clean. 

The finned construction provides ap- 
proximately 7 times more heating surface 
per foot of tube length than plain bare pipe 
or tubing. Consequently, TF-18 Heaters 
transfer more heat, faster and at lower 
temperatures, avoiding coking or damage 
to heat sensitive materials. Easily installed 
in existing or new tanks. They do not re- 
quire welding inside the tank. Tried, re- 
ordered and widely used by the country’s 
leading petroleum and chemical concerns. 


Time is short. You'll need tank heaters 
soon. Act today. Get full details about 
these new, fully proved, less costly 
tank heaters. 


New fully descriptive Bulletin No. 541 gives dimen- 
sions and full details. Write for your copy today. 


frown 


mae! eemwure Pem@eur tT 








Agglomeration 
(Continued from page 81) 


bonnages )—read in their absence by N. 
H. Parker (Turbo-Mixer Div., G. A, 
r. X. Corp.—reported on the briquetting 
practices of the industry, and on research 
into improved pitch-type binders and 
equipment. The latter includes investi- 
gation of open mold and ring presses. 


Sonic Studies. K. S. Boyd (Cabot Car- 
bon), E. J. Holland (Georgia Pigment, 
Ine.), C. A. Stokes (Godfrey L. Cabot) 
and J. E. Vivian (M.I.T.) reported 
what has probably been the most con- 
certed attempt yet made to bring sonic 
(high frequency sound) agglomeration 
to commercial use—so far, without de- 
sired success. The frequency appearing 
to give optimum results was in the 
neighborhood of 1000 cycles per second. 
Dry sonic agglomeration gave about the 
same results as wet. Tests were made 
on various grades of furnace black. 


Present Equipment. A review of exist- 
ing equipment employed for agglomera 
tion was presented by C. H. Chilton 
(McGraw-Hill); factors to be consid- 
ered in the design and use of drum type 
pelletizers, by H. E. Rowen (Dwight- 
Lloyd, Inc., Div. Sintering Machinery 
Corp ) 


PILOT EXTRACTION 
COLUMN FOR LOAN 


\ turbo-mixer-set- 
tler pilot extraction 
column for loan 
under special ar 
rangement with 
customers has been 
designed and built 
by the Turbo- 
Mixer division of 
General American 
Transporta- 
tion Corporation. 
The 8 ft. tall 6-in. 
diam. extraction 
column is complete 
with air-motor and 
speed indicator for 
piping directly to 
material streams 
being treated A 
current use is in 
butadiene extrac 
tion with a copper 
solvent 


“CHEMICAL ENGI- 
NEERING FACULTIES” 
NEARING PUBLICATION 


| The 1954-55 edition of “Chemical 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT 
CHICAGO © ST. PAUL © ST. LOUIS * KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS | 
SHREVEPORT © TULSA © HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO [ooh 6) for publication by the Chemical 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA adore Educ: "eadians 6 : 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND Engineering Education Projects Com 

FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY mittee of the Institute 


Engineering Faculties” is being pre- 


Ss 
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4 a 
nuclear .» engineering 
tvtston 


A communication dated Sept. 2nd 
from D. L. Katz, chairman and J. J 
Martin, Secretary-treasurer of the Nu 
clear Engineering Division of A.I.Ch.E 
carried the followimg announcement 


“The Engineers Joint Council have 
brought together re presentatives (presi 
dents, secretaries, and Nuclear Energy 
Committee chairmen) of E.J.C. societies 
as well as the A.C.S. and the Amer. Insti 
tute of Physics at two meetings in July and 
August. J. R. Dunning of A.S.M.E. nuclear 
energy application committee, was asked to 
be chairman and D. L. Katz of the nuclear 
engineering division was asked to be secre 
tary of a general committee to make plans 
for a cooperative effort in the nuclear en 
ergy field. A meeting of this committee ts 
called for Sept. 20th.” 


Earlier, it had been announced by 
A.I.Ch.E. headquarters that “It is the 
sense of Council that in the field of 
nuclear energy our instrument of 
operation with other organizations me 
ings, symposia, etc. is the nuclear 
engineering division of A.I.Ch.] 

On Sept. 24th this office received a 
copy of the minutes of the general com 
mittee meeting, held by E.J.C. on Sept.. 
20th, and referred to above \ 
of motions were made and pas 
follows: 


“1) It was the sense of the assembled 
group that they should cooperate with the 
presidential conference—if one is to be held 
im the U.S. in 1955. The committee would 
be willing to accept the responsibilities for 
the civilian aspects of the meeting 

“a> 2 @ presidential conterence 1s held 
in the U.S. in 1955, committees and divi 
sions within individual cooperating societies 
should be urged to hold sessions devoted to 
nuclear matters at their regularly scheduled 
meetings in 1955 to give strength to nuclear 
divisions in the present socicties 

“3) If the presidential congress is not 
hela. in U. S. in 1955, or is held abroad, a 
nuclear congress will be held under the 
auspices of the general committee of nuclear 
engineering and science 

“4) That the nuclear congress, organized 
by E.J.S's. general committee, hold a 
meeting on July 11-16, 1955 or December 
12-17, 1955. Aiter passing the motion and 
further exploration the dates were mu 
tually agreed as being the most satisfactory 
It is recognized that July 11-16, 1955 might 
not be the proper date for cooperation with 
the presidential conference 

“5) The staff of E.J.C. was instructed to 

plore the possibilities of meeting loca 

‘ pecially on college campuses and 


mit the information to the chairman and 


secretary t the general committee, who 
; ; 


ire authorized to choose the locat 


light of all information and views avail: 


6) It is the sense of the gror 
1.C’s reneral on should hold an 
ngre least for 
ext lew years 
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Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


sewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Send for our New Catalog E 
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FUTURE MEETINGS and Symposia of the Institute 





MEETINGS SYMPOSIA 


ANNUAL—NEW YORK, N. Y., Statler Hotel, Dec 
12-15, 1954 

Technical Program Chairman: G. T. Skaperdas, 
Assoc. Dir., Chem, Eng. Dept., M. W. Kellogg 
Co., 225 Broadway, N. Y. 7, N. Y. 

ASST. CHAIRMAN: N. Morash, Titenium Div., 
National Lead Co., P. O. Box 58, South Amboy, 
N. J. 


Gas Absorption Reaction Kinetics 


Biochemical Engineering Solvent Extraction 


New Processes Utilizing Moving Beds 


Business Organization for the 
Chemical Industry 


Deadline Past 


LOUISVILLE, KY., Kentucky Hotel, March 20-23, 
1955 

Technical Program Chairman: R M. Reed, 
Tech. Dir., Gas Proc. Div., The Girdier Corp., 
Louisville 1, Ky. 


Heat Transfer 


CHAIRMAN: R. L. Pigford, Div. of Chem. Eng, 
Univ. of Delaware, Newark, Del. 


Propellant Power 
CHAIRMAN: R. A. Cooly, Explosives Div., Olin 


Mathieson Corp., East Alton, Illinois. 


Industrial Relations 
H. Burk, Dir 
Foods Corp., 


Personnel 
White 


CHAIRMAN: Samuel | 
Administration, General 
Plains, N. Y 


Centrifugation 

CHAIRMAN: J. O. Maloney, Chairman, Dept. 
Chem. Eng., Univ. of Kansas, Lawrence, Kan 

Deadline—November 20, 1954 


HOUSTON, TEXAS, Shamrock Hotel, May 1-4, 
1955. 


Technical Program Chairman: J. L. Frank- 
lin, Res. Assoc., Humble Oil & Refining Co., 
P. O. Box 1111, Baytown, Texas. 


Nucleation Processes 


CHAIRMAN: D. W. Oakley, Plant Mgr., Metal & 
Thermit Corp., 1 Union St., Carteret, N. J. 


Flow of Fluids Through Porous Media 
CHAIRMAN: H. Dayton Wilde, Mgr. Res. Div., 
Humble Oil & Ref. Co., Box 2180, Houston 1, 
Tex 


Extractive and Azeotropic Distillation 


CHAIRMAN: Dr. D. E. Holcomb, Dean of Eng., 
Texas Technological College, Lubbock, Tex 


Chemical Engineering Curricula 


CHAIRMAN: Dr. J. W. Mason, Dean of Eng., 
Georgia Inst. of Tech., Atlanta, Ga. 


Differences in Chemical Engineering Theory 
CHAIRMAN: Dr. F. A. Landee, Dow Chemical 
Co,. Midland, Michigan 

Deadline—Janvary 1, 1955 


LAKE PLACID, N. Y., Lake Placid Club, Sept. 
25-28, 1955. 

Technical Program Chairman: L. J. Coulthurst, 
Chief Proc. Designer, Foster Wheeler Corp., 165 
Broadway, New York 6, N. Y. 
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MEETINGS SYMPOSIA 


Process Engineering Organizations 

CHAIRMAN: J. F. Thornton, Pres., The Lummus 
Co., 385 Madison Ave., New York 17, N. Y 
Decdline—May 25, 1955 


ANNUAL—DETROIT, MICH.—Statler Hotel, Nov. 
27-30, 1955. 
Technical Program Chairman: T. J. Carron, 
Supervisor, Chem. Eng. Section, Ethyl Corp., 
Res. Labs., 1600 West Eight Mile Road, De 
troit 20, Mich. 

Photochemical Processes 
CHAIRMAN: Prof. J. J. Martin, Dept. Chem. 
Eng., Univ. of Michigan, Ann Arbor, Mich. 


Biochemical 


CHAIRMAN: Dr. H. O. Halvorsen, Dept. of 
Bacteriology, Univ. of Illinois, 362 Noyes Lab 
of Chem., Urbana, Illinois 


Engineering 


Technical Societies Cooperation 

with Chemical Engineering Industries 

CHAIRMAN: Prof. J. B. Phillips, Dept. Chem. 

Eng., Phys. Sciences Centre, McGill Univ., 
Montreal 2, Canada 

Decdline—July 27, 1955 


LOS ANGELES, CALIF., Statler Hotel, Feb. 26-29, 

1956. 

Technical Program Chairman: T. Weaver, 

Proc. Eng., The Fluor Corp., Ltd., Box 7030, 

East L. A. Station, Los Angeles 22, Calif. 
Deadline—Oct. 26, 1955 


ANNUAL—BOSTON, MASS., Hote! Statler, Dec 
9-12, 1956. 
Technical Program Chairman: W. C. Rousseau, 
Proc. & Sales Eng., Badger Mfg. Co., 230 Bent 
St., Cambridge 41, Mass 

Deadline—August 9, 1956 


UNSCHEDULED 


Extraction of Hydrocarbons for Chemical Use 

from Pipe Line Gases 
CHAIRMAN: €. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo 


Bubble Mechanics 
CHAIRMAN: Prof. R. C. Kintner, Dept. Chem. 
Eng., Ill. Inst. of Tech., 3300 Federal St., Chi- 
cago 16, Ill. 


Fundamental Mechanisms in Boiling 

Cavitation and Condensation 

CHAIRMAN: R. R. Hughes. Shell Development 
Co., Emeryville, Celif 


Extraction of Hydrocarbons for 

Chemical Use from Pipeline Gases 

CHAIRMAN: E€. Frye, J. F. Pritchard & Co., 
210 W. Tenth St., Kansas City 5, Mo. 





ONE-DAY ANNUAL SYMPOSIA 
South Texas Section, Galveston, Texas— 
October 22, Galvez Hotel 
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AUTHOR INFORMATION 


Submitting Papers 


Members and nonmembers of the 
A.I.Ch.E. who wish to present papers 
at scheduled meetings of the Institute 
should follow the following procedure 

First, write to the Secretary of the 
A.L.Ch.E. Mr. S. L. Tyler, American 
Institute of Chemical Engineers, 25 
West 45th Street, New York, requesting 
three copies of the form “Proposal to 
Present a Paper Before the American 
Institute of Chemical Engineers.” Com- 
plete these forms and send one copy to 
the Technical Program Chairman of the 
meeting for which the paper is intended, 
one copy to the Assistant Chairman of 
the A.L.Ch.E., 
dress at the top of this page, and one 
copy to the Editor of Chemical Engi 
neering Progress, Mr. F. J. Van Ant 
werpen, 25 West 45th Street, New York 

If you wish to present the paper at 
a particular symposium, request 4 copies 
of the proposal sending a copy to the 
Chairman of the symposium. 


Program Committee, ad 


Before Writing the Paper 


Before beginning to write your paper 
you should from the meeting 
Chairman, or from the office of the Sec- 
retary of the A.I.Ch.E., at 25 West 45th 
Street, New York, a the 
A.1.Ch.E. Guide covers the essentials re- 
quired for submission of papers to the 


A.L.Ch.E. 


obtain 


copy of 


or its magazines 


Copies of Manuscript 

Five copies of each manuscript must 
For meetings, one should 
be sent to the the 
posium, and one to the Technical Pro 


be prepared. 
Chairman of sym- 
gram Chairman of the meeting at which 
the symposium is scheduled. If no sym 
posium is involved, the two copies should 
be sent to the Technical Program Chair 
man. The other copies should be sent to 
the Editor’s office. All manuscripts sub- 
mitted to the A.I.Ch.E. Editor are 
automatically considered for C.E.P., the 
A.I.Ch.E. Journal, and the Symposium 
Presentation at a meeting is no 
that manuscripts 


>eries. 
guarantee will be 


accepted 


Chairman, A.1.Ch.E. Program Committee 


George Armistead, Jr., George Armistead 
& Co., 
1200 18th St., N.W., Washington, D. C. 


Assistant Chairman 
L. J. Coulthurst, Foster Wheeler Corp. 
165 Broadway, New York 6, N. Y. 


October, 1954 





(C ontinued age 8&3) 

‘7) The chairman and secretary of the 
general committee were authorized to select 
locations of the congresses to be held in 
1956 and 1957 during the first full week 
following July 4th.” 

It was further s |. in the minute 
that: “D. L. Katz was selected at this 
meeting as chairman of the program 
committees 

Also, “This gener mmittee invites 
any qualified group interested in nucleat 
matters to cooperate with it. The plan 
is for these groups to work side by side 
in the holding of the annual nuclear 
congress with the activities coordinated 
by the general, program and publication 
committees sponsored by E.J.( 


Subsequently, for release Sept. 30th 
1954, this office received a new releas ‘ 
from E.J.C. which began with the 
lowing headline 

“Enginees nd hemusts reanize 
general committ on nucle; ngineer 

‘pre 
dus ar 
usetult fepr 24 ) member 
if nine major t Yan 1955 nu 
lear cong 
by Dull 


' 
leaded 


{ J R 


At 


ing 
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ited 


°s 
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pustion ¢ ! 
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MODEL F... ranges of 0-5% , 0-10%, 
0.15% O2 and higher. Accuracies os 
high as .05% Oz. 


MODEL G... for O2 concentrations 
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The various applications highlighted above are only a 
few of the many ways Arnold O. Beckman Oxygen Ana- 
lyzers—industry'’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs. 

These are the only oxygen analyzers that continuously 
measure process streams by an advanced magnetic prin- 
ciple that provides direct physical measurement of the 
oxygen itself —not of some secondary relationship 

Heart of the unit, as illustrated, is a dumbbell-shaped 
- test body suspended in a magnetic field. Sample gas sur- 
AMPLIFYING tounding this test body causes it to rotate in the field, 

LANCING depending upon the oxygen content of the gas. The move- 
& BA ment of a light beam, reflected by a small mirror on the 
circuit test body, is measured by simple electronic circuits 
and the result indicated directly on a conventional re- 
corder or indicator. It's simple, positive, accurate ! 


No chemicals — filaments — catalysts 


cams —complicated mechanical parts! 


Send for Helpful Free Literature which describes this 
unique operating principle in detail—explains its mony od- 
vantages ond applications. When writing, outline your por- 
ticular operations—we li gladly supply specific applications 


MANY RANGES 


as low os 0-1000 ppm—as high os 
95-100% O02. Accuracies to 40 ppm 


Multi-Ranges Are Also Available 1020 MISSION STREET, SOUTH PASADENA 1, CALIF. 
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Ciel Filou 


FOR LABORATORY AND 
SMALL LOT PRODUCTION 


Model 10 in either stainless steel, hard 
rubber, or brass, nickel or silver plated, to 
meet all laboratory filtration requirements, 
provides the versatility that ranks it “tops” 
in modern laboratories. Model E-1 is recom- 
mended for lab or batch filtration of 5 to 10 
gallons. Model EBW is the smaller production 
unit thot has solved hundreds of operations 
for extremely low initial investment 





a MODEL No. 10 
CYLINDER 
TYPE 


MODEL E-1 


1. 2. SINGLE DISK ‘ 
a MODEL EW . 
ree | 


; 


Experience has proven that the great 
majority of filtration problems can be 
eliminated by our engineers with their 
seasoned background of filtration ex 
perience. What's your problem? 


ERTEL ENCINEERINC 


KINGSTON 4, NEW YORK 


Branch Office & Showroom Located in New York City 
ous os 5 COMPLETE LINE OF 


Liquid Handling Equipment 


Tells How to 
Load and Trim 
Box Cars Faster... 
with One Man 
Part - Time! 





Load and trim up to 150 
LOADERS tons per hour of 


granular material up 


Save You Money to 2” lump size 

Operator only works 
with Every Car part-tume—-is free for 
You Load 


other work. Mail coupon 
for Bulletin No, 948 
_— —_ —_ _ ee ee — — =—- 
STEPHENS-ADAMSON MFG... CO 
Standard Products Division 
57 Ridgeway Ave, Avrora, tll 


PRICED AS 
LOW AS 
Show me how to cut car loading co 


$76 2° Send'me Bulletin No. 948 
Name 


FOB Avrora iW 
State or local 
sales tax extra 


Company 
Address 


City Zone State 
I i I i el 





CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.1.Ch.E. recommended for election by the Committee 


on Admissions 


These names are listed in accordance with Article Ill, 


of the Constitution of A.I.Ch.E 


Section 8, 


Objections to the election of any of these candidates from Members 


will receive careful consideration 


received before November 15, 


1954, at the Office of the Secretary, A.I.Ch.E., 25 West 45th Street, 


New York 36, N. Y 


Member 


Agapetus, N. A., Port Neches, Tex. 

Allaire, Walter F., New Orleans, 
lo. 

Barkow, Carl W., Oak Ridge, Tenn 

Bice, Harold, Penns Grove, N. J 

Bond, J. M., Houston, Tex 

Bove, Henry J., Havertown, Pa. 

Bramer, Henry C., Pittsburgh, Pa 

Brown, George Martin, Evanston, 
ul 

Burdick, F. A., New York, N. Y. 

Chapman, Harold D., Paulsboro, 
N. J. 

Chilson, Francis, East Chotham, 
N. Y. 

Direnga, Otto G., Tenafly, N. J. 

Drisko, Thomas E., Jr., Concord, 
Colif. 

Edwards, Edwin F., Whittier, Calif 

Finelli, Salvatore J., Rahway, N. J 

Frankel, Irwin, Argo, Ill 

Franklin, W. C., Texas City, Tex 

Frevert, James W., Bound Brook, 
N. J. 

Georgian, Carl C., Texas City, Tex 

Hodge, John A., Jr., Midland, 
Mich. 

Huscher, Myron E., Midland, Mich. 

Kenda, William, Honolulu, Hawaii 

Kennedy, Thomas |., Houston, Tex 

Kerley, D. J., Rotterdam, Holland 

Kupp, Robert W., Midland Park, 
N. J. 

Leeds, T. F., Alton, Ill 

Lefevre, Milton A., Appleton, Wis 

Luening, W. D., S. Roxana, Ill 

MacPhail, A. A., Midland, Mich 

Marty, Hubert H., Avon Lake, 
Ohio 

May, J. A., lake Jackson, Tex 

McCreery, Austin R., 
Calif 

McDonald, David, Richland, Wash 

McKenna, Cyril C., Denver, Colo 

Metcalfe, T. Brooks, Houston, Tex. 

Morello, Victor $., Midland, Mich 

Osburn, James O., lowa City, lowa 


Bellflower, 


Ossermann, Alan T., Baltimore, 


Md 
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Pena, Isidro R., Ashland, Ky 

Peters, Arden A., Rocky River, 
Ohio 

Pillai, V. S., Alwaye, (U.S.T.C.), 
S. India 

Rice, Robert D., Pittsburgh, Pa 

Schaffner, Joseph G., Baltimore, 
Md. 

Schmitt, Joseph B., Pittsburgh, Pa 

Spradling, Robert W., Joliet, iil 

Stanton, C. H., Mount Vernon, 
N.Y 

Stone, Everett E., Alexandria, Va 

Swanton, Walter F., Avon, N. Y 

VanHouten, G. Robert, Greenfield, 
Ind 

Voorhies, Marcel J., Jr., Baton 
Rouge, La. 

Waechter, Harvey C., Lewiston 
N. Y. 

Waiko, 
Colo. 

Wasp, Edward J., Mount Lebanon 
Pa. 

White, Edward F., Jr., Plainfield 
il 

Wilson, Theodore J., Wilmington, 
Del. 

Woolnough, G. N., 
Que., Canada 


Edward J., Lakewood, 


Montreal, 


Associate 


Alsted, Charles D., Midland, Mich 

Barnhart, James H., Corpus Christi, 
Tex 

Bhat, G. N., Bangalore, India 

Bongiovanni, Richard M., Wash 
ington, D. C 

Casscday, Howard L., Bridgeton, 
N. J 

Code, Russel K., 
Canada 

Craig, Jack L., New York, N. Y 

Denielson, Gilbert L., 
Tex 

Deus, Donald G., Maywood, I// 


Day, Evan E., Swarthmore, Pa 


Perth, Ont., 


Pasadena, 


DeMaria, Francesco, Jersey City 
N.J 


October, 1954 





Emge, Leonard E., Kingsville, Tex 

Erb, Paul W., Evanston, Ill 

Evons, J. T., Orange, Tex 

Fisher, Colman, Oklahoma City, Okla 
Fitzgerald, Walter E., Jr., Batavia, N. Y 
Glauz, Roy L., Jr., Cleveland, Ohio 
Greve, Dale Rex, Grand Rapids, Mich 
Haidos, John C., Hibbing, Minn 

Hall, James A., Rochester, N. Y 
Helmers, E. Neil, Griffith, Ind 

Herber, Raymond R., Hinsdale, Ill 
Higgins, Irwin R., Ook Ridge, Tenn 
Hopper, Charles F., Oshkosh, Wis 
Horton, John P., Richmond, Va. 
Huizenga, Keith G., Indianapolis, Ind 
Huskey, Joseph E., Copperhill, Tenn 
Katz, Kurt, New York, N. Y 

Keats, William A., Brooklyn, N. Y 
Kelley, W. E., Philadelphia, Pa 

Kneale, Donald N., Chicago, I/! 

Leahy, John D., Cincinnati, Ohio 

Lieb, Allan E., Barberton, Ohio 
Masumoto, Sachiyuki, Fayetteville, N. Y 
Mayer, Josef H., New York, N. Y. 
Nevkomm, Harry O., Charleston, W. Vo 
Nicoud, Frederick Harvey, New Orleans, Lo 
O’Brien, Leo T., Jr., Linden, N. J 
O’Shanick, Peter, Akron, Ohio 

Pierce, Carl W., Pittsburgh, Po 

Rankl, Richard S., Clifton, N. J 

Reed, Robert L., Antofagasta, Chile, S.A 
Reynolds, Victor 8., Westport, Conn 
Rogers, Kenneth L., Chino Lake, Colif 
Rosekrans, David del., Wayzata, Minn 
Schmidt, Walter D., Emerson, N. J 
Smith, Edwin A., Hoines City, Fla 
Smith, W. Alan, Wilmington, Del 
Stone, Lawrence H., Brooklyn, N. Y 
Streamer, Joseph G., Jr., Blasdell, N. Y 
Verba, Paul, Toronto, Ont., Canada 
VonBodungen, Gus A., New Orleans, Lo 
Wickey, Robert O., St. Louis, Mo 


NEWS 


(Continued from page 85) 


INDUSTRY AWARDS 
CHEMICAL ENGINEERS 


Seven industrial fellowships totaling 
$13,875 for advanced study and researc] 
in chemical engineering have been an 
nounced by Illinois Institute of Technol 

Phe Mixing Equipment Company 
ster, N. Y., award of $2,000 
was given to Hugo Nielsen; Monsanto 
awarded $2,150 to George Falk 
A. Lindahl received the Star 
(Ind.) fellowship for $2,000 
fellowship of $2,150 was give ich 
ard N. Miller; Gerald Robertson wa 
the recipient of a $1,775 Crane Company 
grant; Shell Oil awarded $2,150 to 
loseph D Lokay - and The Chicagoland 
Paint Industries Association award ot 


$1,650 went to Bart DiLiddo 


Vol. 50, No. 10 


66° Be Sulfuric Acid service 


DURCO type 1’ valve 


Available in sizes 4" through 2”. 
Why not mail the coupon for full details? 


The Duriron Company, Inc. Dept. Cl. P 
Dayton, Ohio 


Please send details on Durco Type F Valve. 


Company 





Address 





City 
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When You Buy 


Pumps and Compressors 


DO LONG LIFE 
YOU EASY MAINTENANCE 
WANT | RELIABILITY 


These Are BUILT-IN 
4y PENNSYLVANIA 


AIRCHEK VALVE 


Automatically pre- 
vents reverse flow 
through Compres- 
sor and also 
dampens pipe 
line pulsations. 


This Check Valve should be on EVERY 


Compressor. Bulletin 509 E 





OILFREAIR & OILFREGAS Compressors 
Class ATL with steel-backed carbon cylin- 
der-liners. Guaranteed to compress free of 
any trace of oil or oily vapors. 

Bulletin 600F 


PENNSYLVANIA 4-Stage THRUSTFRE 

Centrifugal Pump for Boiler Feeding, Gen- 

eral Power Plant and Industrial Use. 
Bulletin 2376 


YOUR Copy of Catalog 546 briefly de- 
scribes All PENNSYLVANIA Products 
Write For it Today 


PENNSYLVANIA 


Pump & Compressor Co. 
EASTON, PA. 


THRusTFRE © 
aincnex © 


OU FREAIR © 
owrrecas © 
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| Institute’s new display booth 


The story of the Institute and its publications is 
told briefly and attractively in the new display 
fixture which was first used aot the Instrument 
Show. Its colors are brilliant yellow against a 
bright blue. Cover of C.E.P. shown in the photo- 
graph is this, the October issue. Ruggedly con- 
structed to last a long time, it will be displayed 
next during the New York Annual Meeting 





Nuclear Engineering Div. 
(Continued from page 85) 


Sterling Cole, 


York and 


“Representative W 
Republican of upstate New 
chairman of the Joint Congressional 
Committee on Atomic Energy, said the 
ociety could ‘do much to advance bene 
ficent uses of the atom.’ 

“The new group described itself as 
‘the world’s first prote ssional society of 


engineers and scientists representative 


of all scientific disciplines engaged in 
research, development and application 
of nuclear technology.’ ” 

Mentioned as 
izing committee were, among 
] G. Beckerley, W M. Breazeale, K 
Cohen, J. A. Lane and A. M. Weinberg 

) 


Further developments will be reported 


members of the organ 


other 


as new 1 received 





NEW FILTER ANNOUNCED 


Evaluation in a test filter of three 
different types of non-corrosive plastic 
filter materials simultaneously has beet 
announced by Hercules Filter Corp. ot 
Patterson, N. J. The new test filter 
which has a « ipacity of one-half foot 
is a replica of the large Hercules pr: 
ure leaf filter 


fluids to 


Reaction of corrosive 


filter leaves made with acryli 


reinforced polyester and polyviny! 


gla 
chloride can be observed with liquid 


temperatures ranging as high as 300° | 
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N 
EQUIPM 


Vv Long Trouble-free Performance 


Vv Low Maintenan™ 
of Installation 
conomy 


nce Costs 


vy Ease : 
¥ Space-saving E 


ECHANICAL 
MWASHERS —_| 


All SCHMIEG equipment is designed, engineered, 
manufactured, and .nstalled with the fundamental 
objective of protecting and improving the quality 
of the product you manufacture. 
CONSULT SCHMIEG ENGINEERS 
and find out how a Schmieg installa 
tion will keep your plant operating at 


highest efficiency levels at pos 
sible cost. 


INDUSTRIES nc 


Ongente 2 $ Ma nifea 179 "62. 


BOX 47 ETR T 4 MICHIGAN 


October, 1954 





__News of the Felt ACR mV MCA ee 1 


FROM LOCAL SECTIONS 


Chicago Section. The Chicago section 


reports the election of the following 

officers for the year 1954-1955 

Chairman—R. H gge (Corn Prov | / ' 
ucts Refining Co -" 


Vice-Chairman *, Nolting (Stan 
dard Oil Co 

Secretary—E 
Co.—Ind. ) 

Treasurer—W 


ieee LLL. LLL 


, 


Past Chairman—J. R. Blizzard (Trans 


Dir. at Lorge-R. A. Clarke (United 34104%MIL 8 MIL 
— nd ProOrganic Product THICKNESS THICKNESS 

Dir. at Large—D. A. Smith (Swenson using Standard using 

Png cna 1 VINYL materials POLYCLAD 933-3 
& Co.) 


East Tennessee Section. he ges ha 


of pumps that have no 


with 1 Prime with 1 Prime 
and 2 Finish and 2 Finish 
Coats Coats 


boxes was the subject 
by D. P. Litzenberg of 


Corp., given to the k: nn 

tion on Sept. 29 54. Mr. Litzenberg Same number of coats ... but 
reviewed early design orts and a sun ; ° 

mary ol the probl ms or coolit Y net More tha 3 t mes 
lurgy, corrosion and lubrication that are n | 


encountered im the devel pment of a h : 
abadaaiat ain, Sree the protection § 933-3 
eral new s« . | up designs that are 
) the market 
(SERNERT T 
hink what this means to you in dollars and cents! You 
Savannah River Chemical Engineers’ Club. save almost half on application cost alone 
The organization 


ciated with This economical corrosion maintenance protection is made 


teaile on possible because of Polyclad’s high solids content (56°) and high 
were discu film buildup. Now, for the first time, a vinyl can be applied to a 
| du Pont de Nemour ( , heavy thickness by spraying or brushing without sacrificing 
Sept. 14 meeting i orth acid and solvent resistance characteristics 


i the S 


Polyclad 933-3 is particularly effective for protection of 
process building interiors where corrosive fumes are present and 
light spillage is encountered. It is recommended for maintenance 
painting on equipment, structural steel, walls, ceilings, tank 


exteriors and supports 


Polyclad 933-3 is safe, because it’s non-toxic, and will not 
support combustion. Available in all colors 


Baton Rouge Section. 


he Pebble H Write for prices and complete 
tool the ebble featet 


details, including interesting reprint 


drocarbon racking nd hig! :, om 
heating | “cheep paint isn't cheap" 

ture uperhe itins ' ' 

M O Kilpatricl 


Sector 
notm nt 


the j 

unit for the Nay 'etrol Cc O M P A WN Specialises. 
yutlined the pebble heater proce in Corrosion Resisting . 
various component 1 typi i Synthetic Materials 
ating conditions and ld curv ol 335 Thornton Ave., St. Louis 19, Mo. ids 


Vol. 50, No. 10 Chemical Engineering Progress Page 89 





IF YOUR AUTOMATION 
PROGRAM INCLUDES 
LIQUID MEASURING... 


Start with, a 





XACTO £313) 


Chemical processors have learned 


thet the 


Bowser XACTO meters have proved to be the 
answer to product uniformity, increased pro- 
duction and reductions in operating costs. 


XACTO meters are accurate and dependable 
- will safely handle over 856 different liquids 
in processing, blending, packaging and many 


other batching or blending operations. 


Consult with the Bowser man in your area 


—no obligation, of course! Or 


TODAY for complete XACTO data. 


BOWSER, INC. 


write 


1393 Creighton Ave, Ft. Wayne 2, Ind 





SALES OFFICES—ATLANTA 
LEVELAND + DALLAS + DETROIT 


CAGO + 
City + LOS ANGELES + NEW YORK - 
SAN FRANCISO + HAMILTON, ONTARIO 








Soluble Coffee 
PLANTS 


completely engineered, based upon 
the most modern developments in 


coffee extraction and drying 


Services include’ coffee blending 
flavor evaluation, trouble shooting 
and engineering of soluble coffees 


plant equipment 


Available in a range of capacities to 
meet American and loreign require 
ments. Inquiries as to these plants 
and prices will be welcomed, and 


answered I romptly 
= LAL 
FOSTER D. SNELL we.-#o-9; 
29WEST isst. NEW YORK II,Nx.~- WA 4-8800 
ez 











« CHI 
KANSAS 


PITTSBURGH 











A.1.Ch.£. MEMBERSHIP 
INFORMATION 


S. L. TYLER, Secretary 


American Institute of Chemical 
Engineers 


25 W. 45 St. 
New York 36, New York 


Deor Sir: Please send me infor- 


mation regarding membership re- 


quirements. 10-54 


Address 
City 
Zone : 


State 
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News of the Field 


FROM LOCAL SECTIONS 


ol operating problems encountered 
and a few of the potential uses of the 
heater were reviewed. This unit was 
developed to obtain the higher yields of 
ethylene and acetylene which result 
from higher temperatures, shorter con 
tact times and lower pressures than are 
normally realized in tube cracking fur 
naces. 

—T. C. LANDRUM 


Acetylene plant cle 


New York Section. 
sign with particular reference to the 
Wulff process utilizing 
gases as raw material, was the topic 
of M. J. P. Bogart in talk at a Sept 
21 dinner and meeting of the New York 
Section. Mr 
cialist and supervisor at The Lummus 
Co. and an adjunct professor at Brook 
lyn Polytechnic Institute 


hydrocarbor 


Bogart is a process spe 


S. B. ApLer 


Western New York Section. [hie Annual! 
Professional Achievement Award of the 
Western New York Section was given 
to G. D. Bagley at the Oct. 14 meeting 
held at Cutt’s Hotel, Towanda, N. Y 
Mr. Bagley, Chief Engineer of metals 
research, Electro Metallurgical Co., has 
contributed considerably to the advance 
ment of the profession. He discussed 
a topic “Forty Years of Research” some 
of his experiences in developing chemi 
cal processes among which were the 
production of calcium ar 

ium. He has made major contribu 
tions to vacuum technology and to the 
atomic energy program. The award 1 
given in recognition of outstanding 
service to local section and the national 
organization, and for outstanding contri 
butions to the chemical engineering pro 


fession as a whole 


New Orleans Section. | | 
involved in engineering 
plant was discussed by 

the Oronite Chemical Co. on 
at a meeting of the New Orlear 
tion in the Engineers and 
Club of New Orlean 

educated 

engineering posit 


Dutch East Indies. 


National Capital Section. Phe 

Energy Sources for Industry” was a1 
address pre sented by Clifford C. Furna 
Chancellor of the University of Buffak 


it a dinner gathering of the Nationa 


October, 1954 





News of the Field 


FROM LOCAL SECTIONS 


The 
Me 


on on October 6, 1954 
was held at the Officer’ 
Naval Gun Factory 


Capital Secti 
Dinner 
of the 


Stimulated by 
k required to har 
a membership of 560 (which this 
believes to be the 
the New 
their 


New Jersey Section. 
vast amount of wor 
tion largest in 
the 
tion 


country), Jersey Sec 


amended constitution to 
for both 


secretaries In 


provide recording and corre 


sponding reviewing 


their attendance record for this year the 
section attendance 


of 123 


reports an average 


D. D. Macl 


AREN 


Tulsa Section. Discussion of under 


ground storage of petroleum product 
was carried on at a panel meeting of thi 
lulsa Section on Sept. 23 at the Uni 
The panel consisted 


oil 


use oft 


Tulsa 
employed by 


versity of 
ot men companies 
actively engaged in the undet 
ground facilities They cor 


trasted types of installation for cost of 


storage 


preparation and operation, and discussed 
types ol products that can be success 
fully stored underground 





FORMATION OF NUCLEAR 
FIRM ANNOUNCED 


NOW! HEAT EXCHANGERS 


of Custom-Built Quality 
At Off-the-Shelf Price and Delivery 


Delivery: 2-3 weeks! 

Prices comparable to standard units! 

Strict adherence to custom-built standards of quality! 
These are three of the outstanding advantages of the new line of 


Downingtown Semi-Standard Heat Exchanger Units. You'll be inter- 
ested, too, in these additional values: 


1. Thickness of tube sheets: %". 
Ey 2. Thickness of bonnets and channels: %«". 
3. Any size nozzles —in any location. 
4. Stainless nozzles are schedule 40 stub 
ends (not schedule {0), with ASA lap 


Former chairman of the tomic 


ergy Commission, Gordon Dean, re 


announced the forn on of Nu 


Science and Ik 


cently 


clear joint flanges. 


6. Meet ASME Code. Code stomped for 
@ small extra charge. 
7. Final test can be inspected by your repre- 
sentative. 
8. Design pressure: 150 psi and up. 
- Expansion joint available for an additional 


The company will contri! 
velopment of industrial 
by providing compar 


and rad reat 


powel 
with a variety of 
tion measurement 
sulting, design, an 
velopment leadquart 


pany have been « 


burgh 


NEW METHOD OF 
INSULATING PIPE 


A method of insulating pipe by wrap 
covered 
with factory-applied roofing felt has 
been devised by Du Pont. After the 
magnesia is clapped on the pipe, laps 


ping it in magnesia insulation 


ire cemented into position with asphalt 
| then stapled, a method that 
saves 6 to 7 min. /ft. of installation time 
The roofing felt 
a vinyl resin emulsion paint to prolong 
the life of the insulation 


cement an 


may be coated with 
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5. Meet TEMA Class C Standards. charge. 


TUBE SHEET LAYOUTS—NUMBER OF TUBES IN SHELL 


Shell | | 
Size %” on '%s" TRI %” on '%" TRI 


1" on 1%" TRI 
, . 


2P 4P 


8 4 4 
14 14 12 
31 26 24 
42 40 36 
64 64 60 
85 82 72 
110 | 106 100 


; 


2p | 4p iP 


19 18 12 
28 31 | 24 20 
60 55 48 40 | 
96 85 76 72 | 

| 


1P 2P 


22 
37 
68 
110 
170 
212 
283 


4P 1P 


20 16 
30 
66 
106 
156 
196 
270 


10” 
12” 
14° 
16” 


148 126 118 104 
188 151 148 140 
252 206 196 | 180 




















— —_ 4 - . 4 


Standard units are available in steel, or stainless steel, Types 316, 304, 3161, 3041, 
347. Above sizes, also available in other alloys; require slightly longer for delivery. 


Write today for additional information 


Downingtown Iron Works, Inc. 


Downingtown, Pennsylvania 
. New York Office: 52 Vanderbilt Avenue, New York 17, N. Y 
mon WORKS Seles Offices 

. 271 Hanna Bidy., Cleveland 15 * 936 W. Peachtree St..N.W., Room 144, Atlante 3 

208 S. LaSalie St., Room 765, Chicago 4 * 586 Roosevelt Bidg., Los Angeles 17 
18 W. 43rd St., Room 44, Kansas City 11, Me 
Division of: PRESSED STEEL TANK COMPANY, Milwaukee 14, Wisconsin 
MANUFACTURER OF HACKNEY PRODUCTS 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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On August Ist, the Institute moved to 
its new quarters at 25 West 45th Street, 
New York, N. Y. Remodeling having 


been completed, the staff is now enjoy- 








Pilot-Plant Tests Show 
New Way to Obtain 
Amine-Free Methanol 


ILLCO.WAY ionXchange equipment has 
proved extremely successful in removing 
excess amounts of ammonia and organic 
amines which are produced at certain 
times in the synthesis of methanol from 
carbon dioxide and hydrogen. The con- 
tamination occurs during the shut-down 
and starting periods of the converter, 
events which are unpredictable in normal 
peeee operation. When the pilot plant was 
yuilt, following laboratory exploration of 
the theoretical possibilities, it was found 
that even greater economies can be ob 
tained by the use of ionXchange methods 
These included full retention on the 
exchange resin of heavy metals such as 
iron and copper, and elimination of 
several intermediate processes normally 
required to produce an acceptable pro 
duct. The result now is an end-product 
substantially lower in contaminants, much 
more uniform, and noticeably more eco- 
nomical to manufacture, in comparison 
with ordinary methods. Let one of our ex- 
pertenc ed technicians consult with you when- 
ever there is a chance that ionXchange 
principles may be applicable. 











ILLINOIS WATER TREATMENT CO. 

e 

ionXchange 
832 CEDAR ST. 


ROCKFORD, 
ILLINOIS 


WEW YORK OFFICE: 14) £. 447TH ST. NEW YORK 17, LY 
CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT 
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Institute’s New Offices 


ing having enough space for the various 
service functions performed for the 
swelling ranks of members. As a pre- 
view to what you are invited to come in 
and see-for-yourself during the New 
York annual meeting, the C.E.P. camera 


recorded these typical views 


top to bottom— 


The entrance os seen from the elevators 
Reception desk is at left, behind chair in fore- 


ground 


The reception room as seen by the recep 
tionist. Note modern, but comfortable furnish 
ings. Walls are warm grey, with some areos 


Williamsburg blue 


Corner of Executive Secretary's office, show 


ing desk in background 


Another section of Executive Secretary's office 


Conference table seats six 


View of open section of editorial office. in 
extreme background is editor's office. Outside 
are various desks handling communication, pro 


duction, field news, etc 


Bottom center— 


Partial view of conference room, which opens 
off hall leading between reception room and 


editorial offices 


Bottom right— 


General view of Institute services offices, which 
run the width of the building. It is in this 
section that membership, mailing, storage, oc 


counting and other operations are performed 


October, 1954 





F. C. Vilbrandt ALSOP has the answer 


After approximately twenty years 


head of the department of chemic: If your process involves mixing, blend- 
ing, suspending or dissolving it will pay nd full line of 
atore with «a 


engineering at Virginia Polytechni : ' } Y 
- you to invest in an Alsop Mixer that can noe ‘ - sede and presel 


stitute, Black burg, Va., Frank ¢ 
brandt resigned effective Sept ‘ 
| te: ns Alsop portable Mixers, in sizes from 
assignments 1/20 H. P. to 71/2 H. P. with easy-to- 
Dr. Vitbrandt has : = mount, quickly adjustable clamp makes 
il centiiane Win ganas aaiiind small batch mixing simple and economical 
= and you'll find it easy to attach to any 

to industrial plants in reinia, Ket open container. 


tucky, North Carolina, ° nessee, Okla 


' Write for complete information giving 
details and quantities to be handled. 


from 


mean big savings in your processing costs. 


However, he will retai 


homa, Louisiana and lowa, turned 
talents in design engineering to good 


account in chemical pla ts in almost as 


many different state As a chemical L O 
engineer he was associated with the re 9 
lowa Engineering Experiment Station, [> Pp C pays ta buy = ALSOP 
lowa State College; Engineering | rr a TORPORATION 
ENGINEERING : CORPORATION FILTERS - MIXERS - PUMPS & TANKS 


periment Station at Virginia Polvtechnic 
Institute, and the Manhattan Project at 910 Gold Street Milldale, Conn 
the S \ M | ihboratorie New York 

The author of many technical articles 
Plant : PUMPS 7,500, 15,000 or 30,000 psi working _ pressure 
Desien.” Dr, Vilbrandt served as Com @ made possible by the interchange of piston and 
cilor, Oak Ridee Institute of Nucleat N IN _% wv einesi assemblies in the same pump frame 
Studies representing Virginia Polytech 


. % aa 
ic Institute y r : : 4 } y+ 
Dr. Vilbrandt received his Ph.D. de i nt = Arcus an 
: U itv. Prior + 


gree from Ohio State Univers 


to hi going to Virginia Polvtechni : lid PROPORTIONING 


Dr. Vilbrandt spent fifteen vears as head 





- 2 


and of “Chemical Engineering 


of the department of chemical engineer 
: rth ( 


wa State 


tion of Jack M. Andrews 
senior research chemist in research 
and development division at its Bay 
town lex., refinery has been an 
nounced by Humble Oil & Retini 
Formerly ; stant research 
Mr. Andrews, in his new position, 
be concerned primarily with investiga 
tions in the fields of catalvtic cracking a 

‘ ; . : v 

and the fluidized solids technique. Mr 0,0nd 3 00 frame. Simplex oO” nkoge '° 
Andrews received the B.S. degree in anicol w 
chemical engineering at A&M College 
of Texas in 1947, and the M.S. in 1948 


Harry W. Prendergast is now on the 


staff of the Esso engineering depart 


ment, Standard Oil Development Co UplEA JOH isan 
Linden, N. J. He received his bachelor’s AMERICAN INSTRUMENT CO..INC. 


degree in chemical engineering from 
: im ¢ a . 1 t tron Silver Spring Maryland « In Metropo litan Washington me 
the University of New Hampshire 
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Reduce Man Hour Loss 


**Kerodex”’ Gives New and Improved Barrier 


Protection Against Contact Dermatitis 


“Kerodex” is a new and improved 
barrier cream which offers maxi- 
mum protection against hundreds 
of primary irritants and sensitizing 
agents encountered in industry. It 
provides an effective protective 
coating which is invisible yet strong 
and as elastic as the skin itself. It 
protects against initial contact. It 
prevents the recurrence of a derma- 
titis after recovery. 

Special Advantages 

“Kerodex” offers practical and 
effective protection before the dam- 
age is done. It is nonirritating and 
nonsensitizing. It may be applied 
with equal safety to the face, hands 
or any other area of the skin, keep- 
ing pores and follicles free from 
foreign matter. 

“Kerodex” does not smear. It does 
not affect materials handled, nor is 


Write 


SPRAY 





it affected by them. It is easy to 
apply, economical and highly ac- 
ceptable to the user. 

“Kerodex” provides a vital safety 
the of 
high production levels. 


measure for maintenance 


Maximum Protection 
“Kerodex’,, is supplied in two 
types, and a series of creams are 
available to protect against: water- 
soluble irritants such as acids, al- 
kalis, soaps, detergents, and water- 
insoluble irritants such as paints, 
enamels, cleaning fluids. 
Write for Information 
We'll be happy to send you com- 
plete descriptive literature, or to 
have our representative call at your 
convenience. 


99 


— 


Ayerst Laboratories, East 40th 
Street, New York 16, N. Y. 


for NOZZLE CATALOG to 


ENGINEERING CO. 


132 CENTRAL STREET + SOMERVILLE 45, MASS. 
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Marvin M. 


pointed 


Ramer has been 
of 
chemical plants di 
vision, Blaw-Knox 
Co., Pittsburgh, Pa 
He formerly 
contract r 
of the 
Western headquar 
Prior 
Blaw 


years 


ap 


manager sales promotion, 


was 


inager 


division’s 


ters at Tulsa 





to joiming 
Knox five 
ago, he held several 
" 


and 


managerial 
technical the chemical in 
dustry. A 
r from Rensselaer Polytechnic In 
Mr 


Columbia 


positions in 


graduate in chemical engi 
has done graduate 


While 
of 


titute Ramer 
work at 
in Tulsa, he 
the A.IL.Ch.E 

Max Key, who has been in charge of 
the »aran polyvinyl chloride section, 
The Dow Chemical Co., Midland, Mich., 
has been promoted to the newly estab- 
lished position of assistant production 


University 


was section chairman 


manager in charge of the department's 
He will 


for 


Midland production operations 
have administrative responsibility 
production in the cellulose, Saran, Sty 
ron and vinyl toluene sections 
Howard V. Smith 
named vice-president in charge of re- 
the Kendall 
Bradford, Pa. He joined the company 
in April, 1943, as refinery manager, and 
| in December, 1944, he was elected to the 
| board of directors. A graduate of the 
Kansas, he holds the de 
science in chemical 
jomning Kendall, 
assistant superintendent 
the Skelly Oil Co., EI 
Later he you ed the Bar 
Barber, N. J., 


le pment 


was recently 


fining of Refining Co., 


University of 
eree of bachelor of 
engineering. Prior to 
Ir. Smith was 
ol refining tor 
Dorado, Kan 

r A phalt ( orp., 


director of re 


as its 


earch and deve 


Immediately to joining Kendall 
he was project engineer 


the 


prior 
in the synthetic 


rubber division of Lummus Co., 


N. ¥ 

Calvin L. Dickinson, advisory engi 
American Potash & 
Trona, Calif., 


gineering 


neer, Chemical 


has been named 


In this capacity 


Corp 
director of e1 
he direct all 
functions, including power, maintenance, 
Prior to 


ing the company in 1953 he wa 


will Trona engineering 


construction, and stores join- 
plant 
manager of the organic chemicals divi 
ion of Diamond Alkali Co., Houston, 
Tex 

Robert H. Bauknecht has joined the 
staff of the Whiting Research Labora- 
the Standard Oil Co. (Ind.). 


with 


tories ot 
Prior to this association he was 
the DuPont Co 


elor’s degree at the University of Col- 


He received his bach 


orado and his master’s degree in chem- 


ical engineering at the University of 


Notre Dame 


October, 1954 





You g gotta be be | 


) 


first... 


to be best!* 


*25 years ago, Alloy Fabricators started || 
to build Stainless Steel, Monel, Inconel, | 
Nickel and Aluminum Process Equip- 
ment. With this experience, naturally, 
they're your best bet todoy! 

it’s Still Our Only Business 

— And We Mind It Well! 


Alloy 
a 


OPVIHON OF CONT MENTAL COPPER AmD STEEL OOUSTOES KC 


PERTH AMBOY NEW JERSEY } 


_— —_- -- <a —es 


is 

YOUR 
FILTER 
PROBLEM 


Hydrogen Peroxide 
Fuming HNO, Molten Na or K 
Caustic Cl, 


OR IS IT manageable? 


Water Air 


MMC offers permanent filter media en- 
gineered for optimum efficiency in hand- 
ling countless exposure conditions, some 
of which ore mentioned above. 


Gasoline, etc. 


For further information request Bulletin 


Another filtration engineering service of 


Micro Metallic Corporation 


Glen Cove, N. Y. 


106-J Sea Cliff Ave (Pact) 


The Pall Filtration Companies 


Metallic Por 


The appointment of Stuart Blake 
Row as technical director 


her research 

if pment, and id | 
gineering has | 
announced 
O'Sullivar 


( orp 


M.S.degtr 

chemi il engi 

ing from Vi 
Polytechnic Institute and holds 
torate in chemical engineering 
Ohio State 
lowship at Virginia Polytechni 
tute in 1931-32, he served as 


Following a researc 


and assistant professor at Virgini 
stitute and Ohio State University 
angueny is prote or and he 
chemical engineering at Southwest 
Louisiana “ar “Lefenen 
research chemical engineer with 
can Viscose ¢ orp Roanoke, V; 
1942, Dr Row final posit 
his appointment by O’Sulliy 


sistant techmical uperintendent 


J]. H. HAYNER WITH 
DAY & ZIMMERMANN 


Joseph 
issociates 
Inc., Phil 
sultant on 
new assigi 
with directing 
in the industrial irt pation prog 
Mr. Havner wa rr 
the atomic enere 
gineers, division of Henry 
Co., Oakland, Calif., and while out West 
was active in promoting interes the 
recently formed Division of 
ATChI ‘ 
winning new member 
With a broad experience 
ally, Mr. Haver has beet 


Leeds & Northrup 


Engineering 


Locomoti 
Bacon & Davi 
U. S Atom« nergy ‘ mission 


New York, in 


Irwin L. - sr has joined the 
h unit Oct technol 


search 


Gustave E. Kidde 
signed from Filtrol 
ind vice-presice 


ind manufacture 
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photosensitization 
processes 


LI 
may substantially ¢ ut 


your production oe}-) 6) 








HAnovia 
SOTOCHEMICAL 


Out of the laboratory, through 
pilot plants, into full plant oper 
ation, Hanovia Photochemical 
Equipment is now proving to 
produce a greater output in less 
time, with less plant equipment 
and with substantial savings in 
labor, than by any other produc 
tion method! 

Ultraviolet radiation, with 
Hanovia equipment, is a most 
powerful and suitable source for 
actinically sensitized high-pres 
sure reactions 

If your production involves 
synthesis, decomposition, hy 
drolysis, hydrogenation, oxida 
tion, reduction, polymerization 
bleaching, precipitation, isomeric 
change, and halogenation, surely 
it is in your interests to investi 
gate Hanovia Photochemical 
Equipment. It may prove to ef 
fect a substantial savings for you 
as it has for many other chem: 
cal companies 
YOURS ON REQUEST: Valu 
able, informative 16-page bro 
chure, PHOTOSENSITIZA 
TION, a review, details facts on 
Photochlorination, Oxidation 
Isomeric Transformation, D 
composition, ctc. Write today 


Dept. CEP-It 
Newark 5, N. J 





Walter N. Alexander was recently 


| 
CHEMICAL ENGINEERING PROGRESS appointed director of operational plan- 
ning of the dye- 
m Oo n Oo £ r a p h stuff and chemical 
division of General 


Nuclear Engineering—Part Ill Aniline & Film 
Corp., New York 


This final volume in the nuclear engineering series covers . . 
the rest of the papers from the Ann Arbor meeting (Sym- . Former ly Bex 
posium Series No. 13, 275 pages; $3.25 to members, os tocnes yw 
$4.25 to nonmembers). The three Symposium Series vol- mag on Ge on 
umes on nuclear engineering contain, with the May issue 
of C.E.P., all the papers presented at the first interna- 
tional congress on the peacetime uses of atomic energy, 
held at Ann Arbor, Mich., in June, 1954. 








sion’s manufactur 
ing staff, Mr 
Alexander has been 
responsible for di 





recting the plans of the new chlorine 
caustic plant to be erected at Linden 


& 4 y m p Oo s i u m N. J. He joined General Aniline in 


1946 and was appointed manager of the 








chemical engineering department in 


SYMPOSIUM SERIES (8% by 11, paper covered) . 
1948. Prior to joining General Aniline 


1. Ultrasonics—two symposia 

(87 pages; $2.00 to members, $2.75 to nonmembers) he was employed in various phases of 

2. Phase-Equilibria—Pittsburgh and Houston project design work with the General 
(138 pages; $3.75 to members, $4.75 to nonmembers) Chemical Co 

3. Phase-Equilibria—Minneapolis and Columbus 

(122 pages; $3.75 to members, $4.75 to nonmembers) Douglas S. Sherwin, formerly chief 

4. Reaction Kinetics and Transfer Processes | production control branch, Office of 

P (125 pages; $3.75 to members, $4.75 to nonmembers) Synthetic Rubber, has been appointed 

ee ies > > $3.25 to members, $4.25 to nonmembers) secretary of the Federal Facilities Corp., 


Phase-Equilibria—Collected Research Papers for 1953 
(113 pages; $3.25 to members, $4.25 to nonmembers) 


the agency of the government designated 
to administer the government's synthetic 
rubber and tin programs. He is on 


Applied Thermodynamics C 
0., 


(163 pages; $3.25 to members, $4.25 to nonmembers) loan from Phillips Chemical 
Communications (57 pages; $1.00 to members, $1.50 to non nembers) Sartlesville, Okla 

Heat Transfer—Research Studies for 1954 

(67 pages; $1.50 to members, $2.25 to nonmembers) J. B. Charlton, presently with the 

10. Collected Research Papers—for Spring 1954 nylon information group of Chemstrand 

(142 pages; $3.25 to members, $4.25 to nonmembers) Corp. at Wilmington, Del., was recently 

11. Nuclear Engineering—Part | | appointed to the research and develop 

(280 pages; $3.25 to members, $4.25 to nonmembers) ment center of the corporation at De 


12. Nuclear Engineering—Part I catur, Ala. He received his B.S. degree 


(259 pages; $3.25 to members, $4.25 to nonmembers) 
in chemical engineering from Alabama 


MSNGSRAPH SERIES (8% by 11, paper covered) | Polytechnic Institute, Auburn, Ala., and 


1. Reaction Kinetics by Olaf A. Hougen previously was associated with Arkan 
(74 pages; $2.25 to members, $3.00 to nonmembers) | sas Fuel Oil Co., Shreveport, La., and 

Price of each volume depends on ber printed. Series subscriptions, which | at Carthage. Tex 

allow a 10% discount, make possible larger runs and consequently lower prices. 











. J. J. O'Neill, Jr., has recently been 
a e r I e au appointed to the newly created position 
MAIL THIS COUPON of assistant to the general manager of 


P € osives ¢ Sic () ‘ 1é 

CHEMICAL ENGINEERING PROGRESS, 25 West 45 Street, New York 36, N. Y. the ma , fe Dag ' “ or M —_- 
|} son remica orp., tast on, e 
[] Please enter my subscription to the CEP Symposium and Monograph Series. 1! will | , afi . -e 1940 : : 
be billed at a subscription discount of 10% with the delivery of each volume. | has been with Olin since 1940 when he 





Please send: was appointed project engineer in 


C) copies of Ultrasonics. smokeless powder laboratory of 

of Phase-Equilibria—Pittsburgh and Houston. | Western Cartridge Company, becomi: 
copies of Phase-Equilibria—Minneapolis and Columbus | supervisor of the smokeless powder la 
copies of Reaction Kinetics and Transfer Processes. : — 
copies of Heat Transfer—Atlantic City. oratory in 1942 
copies of Phase-Equilibria—Collected Research Papers for 1953 | 1945, Mr. O'Neill was made manager 
copies e — Thermodynamics. of research and development for the 
copies of Communications. ‘ ; 0412 
capes of Heat Transfer—Research Studies for 1954 explosives division in 1948 
copies of Collected Research Papers—for Spring 1954 
copies of Nuclear Engineering —Part | Fred W. Emhardt has been appointed 
copies oF Nesteor Caginsorag: ae 7 | chief engineer of Struthers Wells Corp 
capes % ous —_— “a Warren division. He has been with the 

corporation since 1936 in design and 


0 


Assistant manager in 


fon tan ianton tant on lon tents 
Ww LL LLL LLL 


Bill me [] Check enclosed (add 3% sales tax for delivery in New York City). 


sales engineering and was recently as 
sistant manager of the process equip 
ment department. Prior to going with 
Struthers Wells, Mr. Emhardt spent six 
years in plant operations with the Sol 


(1) Associate 0 Junior C Student (] Nonmember | vay Process Corp., Hopewell, Va 


Address 
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W. E. KUHN ADVANCES 
WITH TEXAS COMPANY 


An announcement has been made 
the effect that Wayne E. Kuhn 
the ne reated 
research and t of the 
His present appointment fills 
executive post. Dr. Kuhn had 


} 
vf the tech 


general manager ot wly 


hn 


tec! 


cal departmet 
Texas Co 
a new 
and re 


1938 


been manager « cal 


search division since 
He joined 
after eight 
Tex., refinery 


September 
1929 
Port Arthut 


company, he wa 


The Texas Co 
yeal it the 
of the 
transferred to New York headquar 


Dr. Kuhn holds a Ph.D. i 
from Cornell University. I 


tel 
chemistry 
Dr 


ommerct! 


ist veal 
Kuhn was president of the ¢ 
Chemical Development Assox 


itor 


Robert M. Aude i 
ager of the Gartield 
Heyden Chemical Corp 
manager of Hevden's Fords 
1953. Prior to 


Aude served in 


since 
Mr 
and 
santo Chemical Company fror 
1953 He is a graduate of the 


sity of Wisconsin with a B.S 


joining 


various pri 


supervising Capacities 


devre 


The appointment of Alfred J. Oxen- 
ham as sales development | 
Pittsburgh 


manager, co 


chemicals divisior Coke & 


recently announced 


W ill be 


activities 


Chemical Co., was 
responsible 
ol 


expandi 


In this capacity he 
the 
div 


for coordinating the 


coal chemicals ision in 
sales and finding new markets for pres 
ent products. Prior to joining the cor 

pany in 1950, he was a sales representa 
for the of the 


Monsanto Chemical Co 


tive Merrimac Division 


Robert L. Jacks 
position as project engineer 
the M. W 


effective Sept 


accepted a new 
in the ex 
ecutive offices of Kellogg Co., 
New York, N. 27. He 
formerly was design engineer with the 
Esso Standard Oil Co., Louisiana Divi 


sion, Baton Rouge, La 


Manufactur 


announced the ap 


The Tubular Exchanger 
ers Association 
pointment of Karl 
A. Gardner as 
chairman of its 
technical commit 
lle was 


from Massa 


has 


tee grad 
uated 
chusetts Institute 
of 

1934 


degree in 


Technology i! 
with a B.S 
chemical 


engineering and did 


a 


He 

Massillon 
1936 and was appointed chief en- 
1952 


yraduate work at 
joined the 


Ohio 


Columbia University 
Griscom-Russell Co 
in 


gineer in 


(More About People o 
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machines 
wide range 


A mere turn of 


increase 
machine 
performance 


Variable Speed 


PULLEYS 


Quickly, easily installed on old or new 


allowing infinitely variable speed adjustments over 


hand instantly, accurately speeds 


up or slows down the driven unit for changes in production 


schedules 


adjustment for operator ability 


corrections 


for size or density of stock, temperature or humidity 


Available in 8 sizes—fractional 
to 10 hp. with ratios to 3 to 1 


Write today for illustrated catalog and complete technical data 


LOVEJOY FLEXIBLE COUPLING CO. 


49o1 


W. LAKE STREET bd 


CHICAGO 44, ILLINOIS 


ALSO MFRS. OF UNIVERSAL JOINTS AND FLEXIBLE COUPLINGS 


Tenpopangyit 





SEND FOR PSC 


BUBBLE CAP 


BULLETIN 21 


Largest Compilation of Engineering Data. 
Lists 200 Styles Furnished Without Die Cost. 


This standard reference contains complete 
specification information for over 200 
standard styles of bubble caps and risers. 
Also drawings for use in determining 


methods of tray assembly. All-styles list- 


ed in Bulletin 21 are furnished promptly, 
without die cost, and in any alloy to meet 
your coking or corrosion problems. Special 
caps gladly designed; 


write as to your needs. 


THE PRESSED STEEL CO., 708 N. Penna. Ave., Wilkes-Barre, Pa. 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 
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CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 





PROCESS ENGINEERS 
Chemical engineers with advanced de 
SENIOR gree required tor —— design and 
evaluation work. Minimum five years 
CHEMICAL ENGINEER sapecienes G2 gocenes dueiae @f cence 
leum or organic chemical facilities 


Broad experience in de- required. Send complete résumé to Box 
: : 3.10, Chemical Engineering lVrogress 
sign and operation of 


intermediate-scale fine 

; f CHEMICAL ENGINEER—Technica! sales work 
organic chemical manu- Experience in chemical and food processing 
; with regard to vacuum or pressure filtra 
facturin g facilities. tion is desirable but not essential. Good 
. opportunity. Salary and commission. Cali 
Southwestern location fornia location. Write giving full particulars 
P and include photo to: The Eimco Corpora 
in’ medium-sized com- tion, P. O. Box 240, Berkeley, Casifornsa 











munity. 


EMPLOYEE RELATIONS MANAGER CHEMICAL ENGINEER 


Opportunity for graduate chemical en 
gineer to join intermediate-sized engi 
Phillips Petroleum Company neering company, New York City 

location, for work in process develop 
Bartlesville, Oklahoma ment, process design, evaluation and 
cost estimation, mainly in a wide field 
of organic and petrochemicals. Three 
years similar experience required 
Some plant-operating experience desir- 
able. Replies confidential. Send résumé 
with full particulars and salary ex 


PROCESS DESIGN ENGINEER pected to Box 5-10 





Research and Development Department 














Excellent opportunity in central en«i 

neering department. Prerequisites: de 

gree in chemical engineering, six to ten 

years’ experience in actual chemical 

- ess design with emphasis on light CHEMICAL ENGINEERS 

ydrocarbon and petrochemical frac 

tionation problems. Positive personality : : 5 

and leadership potential required. Send Immediate openings for chemical 

complete résumé including recent , ith P 

ghotegsaph to engineers with zero to five years 
DIAMOND ALKALI Co. experience to assist in process de- 


300 Union Commerce Building sign and development for this in- 
Cleveland 14, Ohio dustrial consulting firm which has 
(Attention: Mr. D. L. Thompson) been conducting research pro- 
grams for the leaders of United 
States industry since 1886. 


Our staff are making careers in 


CHEMICAL PROCESS DESIGN 
industrial research and enjoy: 


ENGINEER 
@ Variety of work because of a con- 


Excellent opportunity in central engi tinuous flow of challenging new 
neering department. Prerequisites: de . 

gree in chemical engineering, six to ten assignments. 

years’ experience in heavy inorganic Association with outstanding men 
chemical plant design including ma ~ ae ; 
terial balances and design calculations in all scientific and technological 
and development of specifications for fields. 

major items of equipment. Engineering . es . 
experience in soda-ash production facil Increasing responsibility for client 
ities 4 desirable. Potential and desire relationships in accordance with 
to adjust to engineering position in : os Bre: : 

volving considerable edeabeletentive re individual abilities and interests. 
sponsibility must be evident Please send complete résumé and 


end complete résumé including recent 


photograph to desired salary to Personne! Director 


DIAMOND ALKALI CO. 
300 Union Commerce Building ARTHUR D. LITTLE, INC. 


Cleveland 14, Ohio 
en : 30 Memorial Drive 
(Attention: Ste. B. b.. Vhempesn) Cambridge, Massachusetts 





























DIRECTIONS FOR USE OF CLASSIFIED SECTION 


Advertisements in the Classified Section of Chemical Engineering Progress are payable in 
advance at I5c a word, with a minimum of four lines accepted. Box number counts as two 
words. Advertisements average about six words a line. Members of the American Institute 
of Chemical Engineers in good standing are allowed one six-line Situation Wanted insertion 
(about 36 words) free of charge a year. Members may enter more than one insertion at half 
rates. Prospective employers and employees in using the Classified Section of Chemical 
Engineering Progress agree that all communications will be acknowledged; the service is made 
available on that condition. Boxed advertisements are available at $15 a column inch. Size 
of type may be specified by advertiser. Answers to advertisements should be addressed to 
the box number, Classified Section, Chemical Engineering Progress, 25 West 45th Street 
New York 36, N. Y. Telephone COlumbus 5-7330. Advertisements for this section should be 
im the editorial offices the 15th of the month preceding publication 
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PROJECT ENGINEERS 


Midwest engineering and construction 
company seeking graduate mechanical 
or chemical engineers with several years’ 
mechanical engineering experience for 
assignments in recently expanded proc 
ess division. These positions involve the 
direction and coordination of design, 
assistance in sales pertaining to engineer- 
ing services, and the maintaining of 
good client relationships. One of the 
positions open requires a man who has 
had recent experience in supervising the 
design of synthetic. fiber- or rayon- 
producing facilities 


Positions offer long-term employment 
with attractive salaries, paid vacation and 
holidays, sick leave allowance, and 
company-sponsored group-insurance pro 


gram. 


If you feel your background qualifies 
you for this position, please submit 
complete résumé stating experience, 
education and salary requirements. All 
replies will be treated in a confidential 
manner. Interviews arranged for quali- 
fied applicants Box 4-10 











PROCESS ENGINEERS——Permanent positions 
available requiring a Ch.E. degree and three 
or more years’ experience in process design 
and development of oil refinery or chemical 
plant units. These are excellent opportuni 
ties to join an organization known through 
out the world for accomplishments in these 
fields; located on the East Coast. Traveling 
and moving expenses paid. Please submit 
complete résumé and state initial salary 
desired. Box No. 423, Room 1201, 230 West 
41 Street, New York 36, N. Y 


PILOT-PLANT DEVELOPMENT ENGINEERS 
Large research laboratory associated with 
industrial plant in western New York 
requires chemical engineers to assume 
sponsibilities of chemical pilot-plant de 
velopment Scope of engineering activity 
will involve design of medium to large-scale 
equipment for carrying out mainly inor 
ganic chemical processes, const:uc ion and 
operation of such equipment, evaluation of 
the facility's function and efficiency, de 
termination of required design alterations 
and supervision of laboratory personnel 
Applicants should have et Vv 
related experience. Please send outline of 
qualifications, personal background and 
education. Box 2-10 


five years 


SITUATIONS WANTED 


A.I.Ch.E. Members 


CHEMICAL ENGINEER-—-BS. 1941. Thirteen 
years’ experience in economic evaluation, 
process design, and operation of petro 
chemical and nitrogenous fertilizer plants 
Desire position in small organization with 
incentive program. Present salary $10,000 
added. Box 1-10 


CHEMICAL ENGINEER—B.S.Ch.E. 1952. 21 
years’ experience in plant operation produc 
tion supervision, pilot plant design and 
operation, quality control, and process im 
provement. Married, occupational draft 
deferment. Technical sales or production 
position in Midwest or Chicago area is 
desired. Box 6-10 


CHEMICAL ENGINEER—B ChE 1951. Age 
26. One year's varied experience in research 
and development and package engineering 
Will relocate. Box 7.10 


October, 1954 





B.Ch.E.—1941. Age 34, family THE MROZ’'s OPEN 
excellent experience in organk field ‘ CONSULTING OFFICE 


ing process design and cost evaluation 
present development-department manager 


with successful record of responsible super 
vision. Desire opportunity in Mid-Atlantic ® 
area. Minimum salary $6.000. Box 6-10 a 


YOUNG CHEMICAL ENGINEER —MS. 1949 


Would like to make a change from an aca 
demic to an industrial laboratory. Am seek 
ing position in research, development or 

i and ret 


pilot plant. Excellent background 
erences. Veteran, age 30, married. Box 9-10 


CHEMICAL ENGINEER- Age Thirteen ‘ 
years’ experience in plant and equipment 


design. Strong on heat trar 
tion, and distillation Desir 
process or developmer ‘ 
equipment sales. Box 10-I( 


CHEMICAL ENGINEER --3 years’ experience 
in nuclear engineering process design, pilot 
plant development and instrumentation 
M.S M.1L.T. Desire position with consultir 
firm or industry establishe n or initiatir 
atomic energy work. Box 11-10 


PROCESS ENGINEER--Age 34. MChE. 195! 
Ten years’ diversified experience-—-pilant 
engineering, production, development, one 
year as project engineer three years with 
reputable design and construction engineer 
ing firm. Desire position with engineer 
firm in New York City. Box 12-10 


CHEMICAL ENGINEER Ten years diversi 
fied experience in synthetic fuels, petroleum 
refining, ammonia, and petrochemicals with 
emphasis on process lesign economi 
evaluations and cost studies, and company 
diversification activities. Present assignment ‘ ‘ ' : 
as assistant to executive at salar‘ f $10,000 } ' men " , The PLA-TANK Hood showa shove 
s year. Seeking position with aggressive oil ' , : 
or chemical company. Box 13 has been in continuous use at General 
Mroz gained wide experiet Electric's small aircraft engine depart 


CHEMICAL ENGINEER—B.S.Ch£ Age 32 sine World ' il pl ment in West Lynn, Mass., for over a 
ied Three P development experi 
ome te paper . two years as process roce ul ( ri] te , year. Reports indicate that it is still as 


irted up 1 good as when originally installed, is 


engineer theavy chemicals), one 
fabricating and testing of friction 
materials Desire responsible position in cal pl inti 
paper industry. Box 14-10 : , 
toroad, Se rved 


already credited with saving its entire 
cost since no previously used material 
temic Services had lasted over a year 
CHEMICAL ENGINEER Five years’ experi &' ’ 
ence in pilot plant evelopment, and plant and chemical warfare 
trouble shooting B.Ch.f 1949 Age 29 P 
married, family Desire a challenging posi realistic traiming 


tion with a future Will relocate. Box placement of con erey regia at room temperature and a 50 
15-10 ' 8 , _— 


The tank is used for etching stainless 


steel billets; solutions used are aqua 


solution of muriatic acid at 180°1 


> 
DEVELOPMENT SUPERVISOR—B.S.Ch. 1939 College with a B.S. degre n PLA-TANK has successfully withstood 
with honors. Fifteen years’ proven achieve Bot} 1] ial these fumes, where other materials 
ment in rayon process development, pro PONT . ine er nusbain failed 
ynomies and product improvement bubble-tray re arch In ol ( -— 
production start-ups. Eight years as PLA-TANK products are daily 
t plant supervisor : » challenging with le! * pre ented a 
portunity with prog omnany Age 
Eastern eel preferred $9,000 Box . . » the A.L.Ch I 


\1 


irs. Mroz was graduated from Tuilt 


solving problems of all types in the 
nec 


Angel m 1949, tith 
: : Aerated Flow Principles Applied 
SALES ENGINEER-—M Ch! re si P r 

position in sale of heat ex Sieve Plates For 
vessels, process equipment, et \ \ ix hy oe rag , 
design and eight years’ sales rier M Iroz has been engaged in raising 
Metropolitan New York area preferred. Box three tuture chemical engineers ( ?) 
17-10 


chemical and electroplating fields 
They replace or outlast stainless steel, 
. lead and ceramic linings, plywood 
the past five year 
coated with corrosion preventatives, 
phenolic plastics and asbestos cement 


board Structures in many applications 


Phe appointment of David P. Barrett PLA-TANK, molded from long-life, 
CHEMICAL ENGINEER—M.S. in ChE. Ag heeeitr oll the tahiti ol 


sles resin-bonded glass fibre laminate, is 

45 nirteen years diversified experience . 

aiist-cieah andl Gibdeale goatestian mbes ca department, now resistant to a wider variety of 
ai ‘ chatlencing ad t 

vision. Desire challenging administrative 1) fumes and temperatures than ever be 

position in chemical manufacturing organ iv! 

ization. Southern or Western location pre fore. PLA-TANK is light weight, easy 


ed 3 6.10 
ferr Box | : to install, competitively priced 


ADMIN'STRAT'VE ORGANIZATIONAL, OR Let us he Ip you solve your problems 
EQUIPMENT SALES position ; the modern way with PLA-TANK 
chen al engineer BS Age amily ; ; Write today for free data sheets 

years development pro 
erlign and envineering 
nstruction supervision Prov 


ional and leadership abiliti 








Nonmember 


B.S. in Ch.E. 1948-—With six years of sound 
useful experience in research, development 
and manufacturing technical service would 
like challenging position leading to greater 
responsibility and advancement. Box 20-10 
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Make Accurate 


pH, CHLORINE 


A, Fill three test 
tubes with sample 
to be tested and 
place them in base. 


~ 


B. Add reagent to 
middie tube only. 


C. Place color 
standard on base, 
move across until 
colors match and... 


‘ 


THERE'S THE VALUE using... 


TAYLOR 
COMPARATORS 


with 
GUARANTEED 
COLOR STANDARDS 


Taylor Comparators give you accu- 
rate pH, chlorine, phosphate or ni- 
trate determinations... quickly... 
using these three simple steps. Best 
of all, Taylor Liquid Color Stand- 
ards carry an saliadied guarantee 
against fading, thus, there’s no 
chance of mechanical inaccuracy. 


Taylor sets are lightweight, strong, 
oat compact. You can carry them 
with you in the plant to avoid the 
annoyance of carrying test samples 
to the lab. 


Many different slides can be used on 
the same base. All color standards 
for any one determination are 
housed in one slide . . . no fragile 
single standards to handle. 


FREE HANDBOOK 
“Modern pl and Chlorine Control” 
Wustrates and describes complete 
Taylor line as well as theory and 
application of pH and chlorine con- 
trol. Write for your copy. Or, see 
your dealer for Taylor sets. 


W. A. TAYLOR “3° 


GERS FORGE RD + BALTIMORE 4, MI 





Necrology 


Progress re- 
cently heard of the death of the follow- 
ing members: 


Chemical Engineering 


an of the 


engineering 


Geoffrey Broughton, chairm 


department of chemical 


University of Rochester, Rochester 
a 


N. Y. Born in England, he received hi 
from the 


University of London, and a doctor of 


bachelor and master de gree 


cience degree from the Massachusett 
Institute of Technology. Dr. Broughton 
erved Eastman Kodak Co. as a chemical 
engineer but left that concern during 
World War II to join the Office of 


Scientific Research and Development a 


a liaison officer at the United State 


I:mbassy in London. However, he re 


turned to Kodak in 1945 and 


istant superintendent in 


pointed a 
paper 
later and 
with the 


1952, he served as 


ervice department. Four year 


until he became associated 
University of Rochester in 
chairman of the de- 
partment of paper at Lowell 


lechnological Institute in Lowell, Mass., 


engineering 


where he remained for three years. Dr. 
a member of A.I.Ch.] 
Education Pro 


Broughton was 
Chemical Engineering 


jects Committee 


Arthur Grundmann, who was with 
the U.S. Army at the Dugway Proving 
Dueway, Utah. He was for 
merly associated with Hercules Powder 
Co. as Mr. Grund- 
mann was a graduate of Lehigh Univer 


Ground, 
a chemical engineet 


Sity. 


Marion F. Dick, senior engineer in 
the technical division, textile fibers de 
partment, Du Pont Co., Waynesboro 
Va. He held a B.Ch.E. and an M.S 
from Ohio State University and a Ph.D. 
from the University of Michigan. For a 
short while as 
erved as works chemist at the Capital 
City Products Co. and at the University 
of Michigan 


a graduate student he 


Frank Harvey Bailey, chief of r« 
search and development, Conolite divi 
sion, Continental Can Co., Milwaukee 
Wis. Prior to his accepting employment 
from the Continental Can Co. in 
ociated with the Ameri 
Newcastle, Pa., in 
\ graduate « 


1952, he was a 
can Cyanamid Co., 
the explosives division 
Lehigh University in chemical engineet 
ing in 1941, Mr. Bailey was active in 
standards committee work for the So 
ciety of the Plastics Industry. 


Frank Austin Lidbury, 
works manager, Oldbury Electro-Chemi 
cal Co., Niagara Falls, N. Y. Born in 
England, Mr. Lidbury spent all his pro- 
fessional life in this country with Old- 


formerly 


bury. At one time he was president of 


the Electrochemical Society 


Chemical Engineering Progress 





Manufacturers of Processing Machines Since 1885 


Small Production JAW 
CRUSHERS are hard to find. 


For crushing Ores, Graphite, Rare 
Earths, Ceramic Wastes, Synthetic 
Mica, Phenodi- 
chlorobenzene 


Sizes 

for 

Pilot Plant 
or large 
scale work. 


Stationary 
Unit 


MOBILE UNIT 
moves place to place 


Write for Informational Bulletins 
about ‘Pulverizers—Mixers—Blenders 


GRUENDLER 
CRUSHER & PULVERIZER CO. 
2915 N. Market St. Dept. CEP St. Louis 6, Mo. 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


an 
| @ 


ALSO... 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE ¢ VACUUM @ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


487 GETTY AVE., PATERSON,N. J. 








October, 1954 





Pennsyivania Pump & Compressor Co 

Pressed Stee! Co 

Proportioneers, Inc 

Pulverizing Machinery Div., Metals Disinte 
grating Co., Inc 


Ace Glass, Inc Hammel-Dahl Company 
Adams Co., Inc., R. P Hanovia Chemical & Mfg. Co 
Aerofin Corp. Hardinge Company, Inc 

Air Products, Inc Haveg Corporation 

Alloy Fabricators Div Houdry Process Corp 

Alsop Engineering Corp 

American Instrument Co., Inc Illinois Water Treatment Co 
Amerian Machine & Metals, Inc , Industrial Process Engineers 
Ayerst Laboratories 


Schmieg Industries, Inc 
Snell, Inc., Foster C 
Spray Engineering Co 
Stephens-Adamson Mfg. Co 
Babcock & Wilcox Co., Tubular Products Stokes Mochine Co.. F. J 

Div. . Struthers Wells Corp 
Badger Mfg. Co Kellogg Co., The M. W 
Baker Perkins, Inc Taylor & Co.. W.A 

f ay 

Berce Mig. Co Lapp Insulator Co., Inc 27, 56 Thermal Research & Engrg. Corp 
Bartlett & Snow Co., The C. O Louisville Drying Machinery Unit, General ened Suaiiete bed 
Beckman, Inc., Arnold O y — 

_ : o American Transportation Corp Tolhurst Centrifugals Div., American Mo 
B-I-F Industries, Inc Inside Front Cover dian 6 tide, tn 
Black, Sivalls & Bryson, Inc Lovejoy Flexible Coupling Co 97 ; 
Blaw-Knox Co., Chemical Plants Div Lummus Company 61 
Bowser, Inc. Uehling Instrument Co 
Brown Fintube Co. U. S. Electrical Motors, Inc 
Buflovak Equipment Div. of Blaw-Knox Co 


Johns-Manville 


Micro Metallic Corp 95 United States Gasket Co 

Minneapolis-Honeywell Regulator Co 4445 UV. S. Stoneware Co 

Carboline Co. .. Mixing Equipment Co., Inc Back Cover 

Chemical Corporation . , Vanton Pump & Equipment Corp 

Chicago Bridge & Iron Co Newark Wire Cloth Co Vulcan Copper & Supply Co 

Condenser Service & Engineering Co., Inc. Niagara Blower Co Inside Back Cover 
Continental Copper & Steel Industries, Inc. Niegera Filters Div., American Machine & 

Cooper Alloy Corp Metals, Inc. Wallace & Tiernan Co., Inc 74 
Corning Glass Works Nicholson & Co., W. H Wiggins Gosholder Div 35 
Crane Company Nooter Corp. Wiley & Sons, Inc., John 76 
Croll-Reynolds Company, Inc 


Davis Engineering Co Patterson-Kelley Co., Inc York Co., Inc., Otto H Ly 


DeZurik Shower Co. 

Dow Chemical Co. 

Dow Corning Corporation 
Downingtown Iron Works, Inc 
Duraloy Company 

Duriron Co., Inc., The 


Eimco Corporation | 
Emsco Mfg. Co. ’ 
Ertel Engineering Corp ' 


Falls Industries, Inc. 


Fansteel Metallurgical Corp .f 
Floridin Company : | 
Fluor Corp., Ltd. | ‘ 


Foxboro Co. 


General American Transportation Corp. 


’ . 
inside Front Cover, | 
General Machine Co. of New Jersey pe p Improve 


Girdler Company, The 
Goodall Rubber Co. 


Greot Lokes Carbon Corp., Electrode Divi- yo ur health 
sion nia 


Gruendler Crusher & Pubvertacs Co 


Gump Co., B. F. : 
This illustration shows two 4-stage fraction of 1 m.m. absolute where 


EVACTOR Units in the plant of a lead steady, dependable vacuum is extremely 
| ing manufacturer of vitamins and other important. 

Advertising Offices pharmaceuticals. The same plant uses This steady, dependable vacuum fe 
numerous other CR EVACTOR Units contributing to the improved health of 


New York 36—Lonsing T. Dupree, Adv. Mgr.; of different types—as do the majority our population by helping to supply 
of manufacturers in this important field purer and more potent vitamins, anti 


Poul A. Jolcuvar, Dist. Mgr.; Donald J f Lift , tod 1 
2 or many different processes, inciuc bioties and other pharmaceutical pre 
| , 

Stroop, Dist. Mgr.; 25 hah pau S., Columbus ing deodorizing, distilling, dry'ng, re ucts. C-R also supplies Jet Mixers, Jet 
5-7330 | frigeration, ete. They are as simple as Heaters, Jet Absorbers, Jet Serubbers 
; : : , the valves that turn them on, yet main Jet Pumps. Jet Condensers and Baro 
Chicago 11—Richard R. Quinn, Dist. Mgr., 612 tain absolute pressures down to a small metrie Condensers 

North Michigan Ave., Room 507, Superior 


7-0385. 
Cleveland 15—Douglos H. Boynton, Dist. Mgr., mee 0, uN. 
™= 


1836 Euclid Ave., Superior 1-3315. ) 
ij Main Office: 751 Central Avenue, Westfield, N. J 
Pasadena 1—Richard P. McKey, Dist. Mgr., 465 JT) New York Office: 17 John St., New York 38, N. Y 


East Union St., Ryan 1-8779. REYNOLDS CHILL-VACTOR UNITS « EVACTOR STEAM JETS «+ CONDENSING EQUIPMERT 
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Ael « Ch ole (Nowe And Notes 


Creation of committees for specific 
functions always requires ciear proof of 
necessity to Council, which is always 
critically studying the need for exist- 
ing committees. 


That it will dissolve such groups when 
necessary has been demonstrated in the 
past, & this month's Council meeting saw 
the end of the Nuclear Engineering Com- 
mittee. 


Reason is the vitality of the A.I.Ch.E. 
Nuclear Engineering Division begun last 
year. In disbanding the Nuclear En- 
gineering Committee, Council transferred 
to the new division, responsibility for 
representing A.I.Ch.E. They voted "that 
it is the sense of Council that in the 
field of nuclear engineering our instru- 
ment of cooperation with other organiza- 
tions, meetings, Symposia, etc., is the 
Nuclear Engineering Division of the 
A.I.Ch.E.," & also that "all symposia and 
papers in the nuclear field ... should be 
developed by ... the division in coopera- 
tion with the Program Committee." 








One of the first tasks of cooperation for 
the division is with Engineers Joint 
Council, which now plans for a congress 
Similar to that held at Ann Arbor by 
A.I.Ch.E., but which takes in nine 
societies ... secretary of the general 
committee is D. L. 
of Michigan & he is also chairman of the 
cooperative movement's program committee. 





Cooperation with E.J.C. does not preclude 


Katz of the University 





Symposia on nuclear engineering at 
A.I.Ch.E. meetings by the division ... 
tentative plans are already under way for 
an all-day symposium at the Detroit meet- 


ing in November next year. 
E.J.C. format for the Nuclear Congress 
calls for each society to develop its 


own portion of program. 








Awards Committee working under Chairman 
Dick Wilholm of Princeton advised 
Council of its choices for this year's 
awards. 


This group has a heavy judicial task & 
must weirh many factors each year to de- 
termine who are to be honored ... pro- 
posal was made in Council by George 
Holbrook that a method be instituted be- 
tween the editorial department & Awards 
Committee to transmit reviewers' opinions 
on pavers to the committee to aid 
evaluation. 


Nomination procedures aeeeones last 
mont): in this column have given the Nome 
inating Committee difficulty & members 
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may be asked to vote a change. Consti- 
tution now allows nomination by petition 
not later than nine weeks before Annual 
meeting; final slate by seven weeks & 
ballot mailed not later than five weeks 
prior to Annual meeting. This allows 
only two weeks for consideration by the 
committee of the complete slate & two 
further weeks for collection of data on 
candidates, preparation of ballot book- 
lets, candidate publicity in C.E.P., 
mailing, etc. 


Problem of proper publicity for candi- 
dates, preparation of ballot booklets and 
time to collect pictures & career infor- 
mation is most serious shortcoming of 

the present amendment. Since candidates 
should be publicized in the October issue 
of C.E.P., final information should be 

in editor's hands no later than Septem- 
ber 15th. Hence the need for an earlier 
ballot deadline. 


Lee Van Horn of Nominating Committee made 
preliminary motion that closing date for 
nomination by petition be changed from 
nine weeks prior to the Annual meeting 

to eighteen weeks. This will come up for 
further debate at several Council meet- 
ings before it is presented to members. 














Vocational Guidance Committee through 
liaison member, Vice President B. F. 
Dodge, reported on activities ... C. B. 
Roen is chairman ... committee now has 
forty-two local section representatives 
acting as liaison between the national 
committee & local groups. 





General planning group is now working on 
long range programs on guidance ... 
guidance materials have been sent to 
local section representatives and a pro- 
gram, in cooperation with other en- 
gineering groups, of supplying guidance 
information to science teachers is 

under way in St. Louis. 


Marshall Monograph stemming from fourth 
institute lecture on "Spray Drying and 
Atomization" will be ready in time for 
the annual meeting. This is the second 
volume in the C.E.P. Monograph Series. 








A.I.Ch.E. has agreed to take over the 
functions of Liquid MetalS Committee 
formerly an adjunct of the Navy & the 
A.E.C. Idea is to run symposia on liquid 
metals techniques at A.I.Ch.E. meetings 
eee Ce. F. Bonilla of Columbia University 
is investigating possibility ... Insti- 
tute will also publish the Liquid Metals 
Handbook as a Symposium or Monograph 
Series volume. 





FedeVele 
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Whether it concerns 


the production of 


... if it requires 
process engineering... 


— then its a motter worth reviewing with 
Vulcan Engineering Division. Vulcan hos been 
handling the special engineering problems of 
the process industries for 53 years. This experi 
ence is concentrated porticularly in the areas of 
distillation, evaporation, extraction, absorption 
—in foct, the full range of diffusional process 
operations—os well os other process engineer 
ing problems in the chemical, petro chemical ond process fields 


When you discuss an engineering problem with Vulcan Engineering 
Division you goin the advontoge of extensive experience with widely 
vorying operoting requirements and process specifications. This is 


importont— whether your problem requires closely limited study or the 


design and building of o complete process unit or chemical plant 

In brief, Vulcan adapts engineering service to specialized needs 
to assis? your organization in achieving quolity product, economical 
performance and minimied plant investment 


Your inquiry 5 seriously invited 


VULCAN ENGINEERING DIVISION 


fa VULCAN Corren & SUPPLY Co., Generel Offices end Plent, CINCINNATI 2, OHIO 


NEw yor. BOSTON 
VICKERS VULCAN PROCESS ENGINEERING CO. LTO. MONTPTAL CANADA 


HOUSTON SAN FRANTISCO 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO 
VULCAN ENGINEERING DIVISION © VULCAN MANUFACTUBING DIVISION © VULCAN CONSTRUCTION DIVISION © WULCANM INDUSTRIAL SUPPLY OIvISiOre 





BATCHES OF ANY SIZE con be mixed in a few minutes with o 
top entering LIGHTNIN Mixer. Any size tank, open or closed, can 
be fitted with o unit like this. Mixing action is provided by radial 


flow turbine impellers 


occurately sized and powered to give 


correct fluid regime for the process. Hundreds of power-speed 
combinations ore available, ranging from | to 5 HP input 


How to choose a fluid mixer 


For best fluid mixing results, 

choose a mixer that: 

1. gives you the right balance 
between fluid flow and fluid 


shear for the process 


requires the least horsepower 

to do the job 

pays off in years of mainte- 

nance-free service. 

You get a// three with LIGHTNIN 
Mixers. 

Selection of the right mixing 
action for your process is based 
on test data guaranteed accurate. 

You can be sure all the power 


you buy goes into the batch. 


(_] DH-50 Laboratory Mixers 
C) DH-51 Explosionproof 


Laboratory Mixers 


a B-102 Top Entering Mixers 
\turbine and paddle types) 


Efficient use of power is assured 
by special load-test equipment, 
plus widest possible choice of 
standard mixer power -speed- 
torque combinations. 

You get engineering refine- 
ments such as flex-protected gear- 
ing, interchangeable speeds, sim- 
ple repacking, easy replacement 
or change of components—all 
adding many years of useful life 
to the mixers you choose—when 
you choose LIGHTNINS. 

For quick, competent help 
on fluid mixing, call in your 
LIGHTNIN representative. Or 


write us today. 


MIXING EQUIPMENT co.,in. “aa 


199-k Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 


100 Miranda Avenue, Toronto 10, Ont. 


C) B-103 Top Entering Mixers 
(propeller type) 


C) B-104 Side Entering Mixers 

(_] 8-105 Condensed Catalog 
(complete line) 

0) B-107 Mixing Data Sheet 


0) B-108 Portable Mixers 
(electric and air driven) 


Nome 
Company 
Address 


City 


Please send me, without obligation, catalogs checked ot left 


Title 
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MIXING AT AN ANGLE con sove cost of boffling 


late 


l 


with 


se todoy 


Elect 


IN VERY LARGE TANKS, yo 


flow propellers, sized for the b 
and rotate tank contents for thorough 
LIGHTNIN Mixers of 


Ano 


ce of 3 
sed vesse's 
y modifications ore possible for 


ranging from 
specia 


con mia, blend, circu- 


suspend +s as, with 


cor 


® 


DO HUNDREDS of mixing 


IGHTNIN P 


obs efficiently, at 
table Miners. Th sands 
Many in service 20 y and 


air motors. diwect ry 


30 stondord models, Sizes Ve 


motors, moterials 


GET THESE HELPFUL FACTS ON MIXING 


LIGHTNIN Catalogs contain pract 


ota or mpeller selectior sizing 


best type of vessel; installation anc 
operating hints; full descriptior 
LIGHTNIN Mixers 


gation. Check and mail coupon today 


Yours without ob! 


MIXCO fivid mixing specialists 


4 


>f 





